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HacTO^mee noco6He cocxaBjieHO b cooTBercTBHH c 
nporpaMMOH aspoKJiydoB no teopHH nojieia h nHJiOTHoo- 
BaHHH BHHTOBblX CaMOJieXOB. B KHHPe Tak>Ke KpaTKO H3;ia- 
raercH reopHn nojicra- h nHJioxHpoBaHHH peaKXHBHbix 
HCTpe6HxejieH. Asxop yneji KpHxnqecKHe aaMetiaHHB jiexHo- 
AarorHMecKoro cocxaBa aapOKjiydoB, a TSLKTKe npeccbi 
no npenbiAymeMy HSAannio khhxh. 

ripH HanHcaHHH noco^HH aBxop cxpeMH^ncH cjiejiaxb 
ero AocxynHbiM rjih caMocxoHxejibHoro HayneHHH Kypcan- 
TaMH H MOJioiibiMH nHjioxaMH. AsTop raKTKe cxapajicH no 
B03MO>KHOCXH cmaxb H ogjierHHTb Maxepnaji h, KpoMe 

nOCTpoCHHK. KHHPH H MC- 

HanHcaHHH noco6Hfl 6biJi HcnojibaosaH MaiepHaji 
H R n caMOjiexa B. C. ribiuiHOBa, 

H. B. C^xocjiaBCKoro. B. O. BojioxHHKosa, B. T. Fodo- 
^ I^MPwaHOBa, no SKcnepHMeHTajibHOH aapo- 
AHHaMHKe — B. H. lOpbesa. H. A. 3aKca, A. K. Mapru- 
Hosa, no aapoAHHaMHKe 6ojibujHx cKopocxen — 3 H JTp- 
BHHcoHa, a TaK>Ke otfiHUHajibHbie H3;iaHHH no aaDonHHa- 
MHKe caMOjieTOB Hk-IS, JIk-II h MHr-I56HC h ShmI 
CKHe yKaaaHHB no ni/jioTHpoBaHHro 3thx caMOJieiOB 

" ^®’'°P "P°=«T 'iHTaiejiefl see kphth- 
Em R fifi "h “ "o*ejiaHHH HanpaBjiaTb no aajecy: 
CTr^OCAAi y^- AOM 26, H3flaTe;,l 
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BBE/IEHHE 

TeopHK) nojiexa h nHJioiHpoBaHHH caMOJieia paccMai- 
pMBaer a 3 p o a h h a m h k a * — nayKa o saKOHax ABH>Ke- 
HHH B03Ayxa H CHJiax, B03HHKaiOLUHX npH B03AeHCTBHH 

B 03 AyiiiHoro noTOKa na xejia. AspoAHnaMHKa paanejinex- 
CH Ha xeopexH^ecKyio, sKcnepHMeHxajiHHyio h npHKJia^Hyio. 

TeopexHHecKan aapo/iHHaMHKa, ocHOBbiBa- 
HCb Ha saKonax (})H3 hkh, bbiboahx ochobhuc aaKOHbi abh- 
>KeHH5i B03;iyxa h ero bobaghcxbhh na xejia. 

3 K c n e p H M e H X a Ji b H a H a a p o a h h a m h k a H3y- 
Maex ABH>KeHHC BosAyxa h ero CH.ioBoe ^eHcxBHe na xeJia 
onbixHbiM nyxeM (sKcnepHMeHxaJibHbiM) npn noMomH cne- 
UHajibHbix npH6opoB b aspoAHHaMHHecKHx jTa6opaxopHHx 
HJiH nyxeM HCCJieAOBaHHH nenocpeACXBeHHo b nojiexe. B 
nocJiejiHeM cjiynae HccjieAOBanHH HasbiBaioxcH .nexHbiMH 
HCnbIXaHHHMH. 

HeofixoAHMo oxMexHXb, nxo xaKoe iiejieime aapojlHHa- 
MHKH Ha xeopexHnecKyK) h SKcnepHMenxajibHyio HBJiHexcn 
jxo HeKoxopoH cxeneHH ycjioBUbiM Bc.acAcxBHe xcchoh hx 
B 3aHMOCBH3H B COBpeMCHHblX HayHHbIX HCCJieAOBaHHHX. 

npHKjiaAnan aapo^HHaMHiva, iiojibayncb ;iaH- 
HbiMH xeopexnnecKOH h SKcnepHMeHxajibHOH aapoAHHaMH* 
KH, paapaSaxbisaex xeopHio Kpujia, xeopHio BosAyuinoro 
BHHxa, xeopHK) nojiexa caMOJiexa h xtpyrnx JiexaxejibHbix 
annapaxoB h cosAaex MexoAbi hx aapoAHHaMnnecKoro pac- 
nexa, KOHCxpyHpoBaHHH h JiexHbix HcnbixannH. OpHKjiaA- 
Han aapoAHHaMHKa AexajibHo o6x.5icHHex noBe/ieHne caMO- 
;iexa bo Bcex cjiynanx ABHH^eHHH h ymix jiexMHxa, Kax na- 
AO ynpasAHXb sxoh MauiHHOH. 

B COSABHHH H paSBHXHH aapOAHHaMHKH SoAbUiyiO pOAb 

* Ot rpCMeCKHX CJIOB «a3p» — BOSAYX H «AHHaMHC» - CHJia. 
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cbirpajiH oteqecTBeHHUe yqeHbie. Ochobu 3toh nayKH 6bim 
3ajio>KeHbi B Hamefi cTpane paSoxaMH M. B. JloMoiiocoBa 
H ApyrHx BbijtaiomHxcH yqenbix. 

BejiHKHH pyccKHH yqeHbiH aKaneuuK M. B. JIomohocob 
(1711 — 1765) ycneiuHo paapaSaibiBaji KHHeiHqecKyio xeo- 
pHK) raaoB h naqa.a ^ejiaxb onbixbi b ofijiacxH, Koxopyio mh 
xenepb nasbiBaeM aapojxHHaMHKOH. Tax, b (})eBpa;ie 1754 r. 
OH jxoJioyKKJi KOH4)epeHUHH AxaiieMHH HayK B nexepSypre o6 
H3o6pexeHHOH HM JiexaxejibHOH MauiHHe, o KoxopoH b npoxo- 
KoJie KOH(|)epeHUHH ox 1 xoxo >Ke roAa 6biAO sanH* 

caHo: «BbicoKonoqxeHHbiH coBexHHK JIomohocob noxasa;! 
MauiHHy, HasBaHHyio aapoApoMHqecxoft *, BbiAyMaHHyio .hm 
H HMeioiuyio HaanaqeHHeM npH homoiuh xphiJibCB, npHBO- 
AHMbix- B ABHHceHHe .saBeAeHHOH qacoBOH npyHCHHoS, ya* 
KHMaXb B03AyX (ox6paCbIBaXb ero BHH3) H nOAHHMaXbCH 
B BepxHHe cjiOH axMocc})epbi jijih xoro, qxo6bi HccJieAosaxb 
cocxoHHHe BepxHero B03Ayxa MexeopojioxHqecxHMH npHfio- 
paMH, npHxpenjicHHbiMH x axofl aapoApoMHqecxoS MauiH- 
He». TaxHM oSpasoM, JIomohocob nepBbiii nocxpoHJi jiexa- 
xejibHbiH annapax XH>xeJiee B03Ayxa xHna sepxojiexa (re- 
jiHxonxepa), xoxopbift xojibxo b name spcMH nojiyqHA uih- 
poxoe pacnpocxpaHCHHe. 

B co3AaHHH xeopexHqecxoH XHApoAHHaMHXH (nayxH o 
ABH>KeHHH h^hakocxch) 6ojTbuiaA aacAyra npHHaAJioxHx 
coBpeMCHHHxaM JloMOHocoBa, xoHce qjienaM FlexepSypr- 
cxoH AxaACMHH Hayx — JI. SflACpy h JX. BepHyjiJiH. Sfi/iep 
paapaSoxaji xeopHio o6xexaHHH xca xax naabiBaeMOH 
«HAeaJIbHOH H<HAXOCXbK)», AaBUiyK) MHOXO UCHHOXO XaX 
JXJ191 xeopexHqecxHX HccjieAOBaHHH, xax h aah npaxxHqe- 
CXHX HHH^enepHblX paSoX B OfijiaCXH aSpoXHApOAHHaMHXH. 
BepnyjiJiH c(J)opMyjiHpoBaJi saxoH, ycxaHaBJiHBaiouj.HH 3a> 
BHCHMOCXb MCH^Ay AaBACHHCM H -CXOpOCXbK) B CXpye >XHA“ 
XOCXH. BblBCAeHHbie 3XHMH yqCHblMH ypaBHCHHH nOJiyqHJIH 
oqeHb uiHpoxoe npHMeneHHe b aapoAHHaMHxe. 

MHxeHCHBHoe paaBHXHe a3poAHHaMHxa noJiyqHJia b 
xoHue XIX H Haqajie XX aexa, b ocoSchhocxh 3xcnepH- 
MCHxaAbHan aapoAHHaMHxa, Sea paasHXHH xoxopoH 6biJio 
6bl HCMblCJlHMO H paSBHXHe aBHaUHH. 

B 1871 r. pyccxHH MopcxoH oc{)Huep M. A. PbixaqeB, 
BndcjieAcxBHH axaACMHX, onySjiHxoBaji cxaxbio hoa aa- 
rjiaBHCM «nepBbie onbixbi naA noA'bCMHOH chjioh BHHxa, 

* rpewecKoe cjiobo «apom» oanaqaei 6er; «a3poApoMHMecKafl»““ 

B03;iyxo(5e3KHa5i. 
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BpaiuaeMoro b B03Ayxe». 3th onbiibi, npeAnpHHHibie c 
ueJibK) nOcnyneHHH HCxojiHbix /lanHbix jijih pacMeia Bepio- 
jieia, SjiecTHiue noAXBepAHJiH 3aKOH nponopuHonajibHocTH 
conpoTHBjreHHH B03Ayxa KBaiipaxy CKopocxH h xapaKxep- 
HOH n^iomaziH xe;ia, ccfiopMyjiHpoBaHHbiH ochobohojiokhh- 
KOM MexaHHKH HbioxoHOM (1643 — 1727). 

BonpOCaMH COnpOXHBJieHHH B03/iyxa ABH>KyiHHMCH B 
HeM xe/iaM c ycnexoM 3aHHMajicfl bcjihkhh pyccKHH xhmhk 
iX. H. MeH^ejieeB (1834—1907). Oh ony6*nHKOBa.n b 
1880 r. CBOH saMenaxejibHbiH /ijih xoro BpeivieHH xpyji 
«0 COnpOXHBJieHHH XKHAKOCXeH H B03HyxOnJiaBaHHH», B KOXO- 
poM Ha ocHOBe OHbixoB, npoBCAeHHbix B JiaOopaxopHH rie- 
xepOyprcKoro yHHBepcHxexa, 6biJi sKcnepHMeHxajibHo noA- 
TBepH<AeH KBajipaXHHHblH 3aKOH COnpOXHBJieHHH H nponop- 
UHOHaJIbHOCXb CHJIbI COHpOXHBJieHHH HJIOXHOCXH CpCAbl HpH 

naACHHH xeji. 

KanHxaH nepBoro panra A. O. Mo>KaHCKHH (1825 — 
1890) HanaJi paOoxaxb mu npo6jieMoH jiexaHHH b 1862 r. 
OpOBOAH onbixbl C BOSAyillHblMH 3MeHMH, OH H3yHHA HOACT 
nxHu. H nocxpoHA MOAeAb 3aAyMaHHoro hm caMOJicxa, ko- 
xopan ycneHiHo AexaAa. SaxeM HaoOpexaxeAb paspaSoxaA 
npoeKx c})K)3eAH>KHoro caMOAexa-MOHonAana c napoBbiM 
ABHxaxeAeM h opraHaMH ynpaBAeuHn h b 1881 r. noJiyHHA 
naxeHx na cboh npoexx. CaMOAex cxpoHACH h HcnbixhiBaA- 
CH B 1882 — 1885 rr. na bochhom hoac HeAaAeKo ox Ilexep- 
6ypra, OpH oahom h 3 HcnbixanHH caMOAex oxopBaAcn ox 
seMAH H HeMHoro npoAexeA naA hoacm. XtaAbHeHLune onbi- 
xbi 6biAH saxpyAHeHbi H3-3a HeAociaxKa cpeAcxB, oAHaKO 
xaAaHTAHBbiH H3o6pexaTeAb He npeKpaxHA cbohx HCKaHHH. 

TaKHM oOpaaoM, A. O. Mo>KaHCKHH ocymecxBHA noAex 
Ha caMOAexe na Asa AecHXHAexHH panbioe aMepHKanueB 
6paxbeB Paax (nepsbiH noAex hx caMOAexa cocxohach b 
1903 r.). 

AapoAHHaMHHecKHe onbixbi moh^ho 6biAO uiHpoKo pa3- 
BHXb XOAbKO nOCAe C03AaHHH CHeUHaAbHblX yCXpOHCXB AAH 
noAyqeHHH HCKyccxBeHHoro noxoKa B03Ayxa — aapoAHHaMH- 
HecKHX xpy6. flepByio b Pocchh aspoAHHaMHMecKyio xpy- 
6y nocxpoHA b 1897 r. anaMeHHXbiH pyccKHH H3o6pexaxeAb 
H yMeHblH KoHCXaHXHH 3AyapA0BHH Uhoakobckhh (1857— 
1935). H3 OoAbUioro hhcab nayMHbix paSox Uhoakobckoxo 
no aapoAHHaMHKe ocoOeuHO uenHbi cxaxbH «K Bonpocy o 
AexaHHH nocpeACXBOM KpbiAbeB» (1891 r.) h «A3ponAaH, 
HAH nxHuenoAo6HaH AexaxeAbHaH MauiHHa» (1904 r). B 
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nocjieAHeii ciaibe yMeHbifl Aaji onacaHHe h MepTe>KH 
MOJiera-MOHonjiaHa, 6;iH3Koro no cbohm (^opMaM k coBpe'- 
MeHHbiM caMOJiexaM. OcoSenno njioAOTBopHo K. 3. Uhoji- 
KOBCKHH pa60TajI B oSjiaCTH peaKTHBHOH leXHHKH, H eMy/ 
npHHaAAe>KaT npoponecKne cJidBa: «3a apofi aaponjianoB; 
BHHTOBbix *AOJi>KHa cjieAOBaxb 3pa aaponjianoB peaKXHB-- 
Hbix», SjiHcxaxejibHo onpaBAasuiHecH b name BpeMH, Cbo- 
en pa6oxoH «HccAeAOBaHHe MnpoBbix npocxpancxs peax- 
XHBHbiMH npH6opaMH» (1903 r.) Uhojikobckhh 3ajio}fcnji 
ocHOBbi xeopHH peaKxHBHbix JiexaxeJibHbix annapaxoB. Qn 
paapaOoxaji ^^aHxacxnnecKHii aah ero BpeMenn npoexx cor- 
3AaHHH HCKyccxBeHHoro cnyxHHKa Seivrt^H, pasBHXbin brot- 
CJieAcxBHH coBexcKHMH y^eHbiMH H BnepBbie B MHpe Ojie-- 
cxHiue ocymecxBAeHHbiH 4 OKxnOpn n 3 HonOpn 1957 r.,. 
3axeM 15 Man 1958 r. n, naKoneA, 2 HHBapn 1959 r., KorAai 
coBexcKan KocMnnecKan panexa cxajia nepBOH’ HCKyccxEeH- 
HOH nAanexon. 

CaMbiH nAOAOXBopHbiii nepHOA b pasBHXHH aapoAnna-* 
MHKH B HaineH cxpane CBHsan c HMeneM npo$eccopa 
H. E. >KyKOBCKoro (1847 — 1921) — BeAHKoro ynenoro, aB- 
xopa 6oAee 200 naynHbix pa6ox no MexannKe, MaxeMaxn- 
Ke, acxpoHOMHH, xHApaBAHKe, xHApoAHHaMHKe H aapaAHi- 
naMHKe. OcoOenHo OoAbuiHe peayAbxaxbi Aa^a AenxeAbr- 
Hoctb >KyKOBCKoro b oSabcxh aapoAnnaMHKH h ee rexiiHr- 
necKoro npHAon^ennH — aBHaunn. rennaAbHbiH ynenbin h: 
3aMe4axeAbHbiH HH>KeHep, H. E. ^yxoBCKHn cyMeA o6'he- 
AHHHXb xoHKHe xeopexH4ecKHe HCCAeAOBaHHH c naynHbiM: 
aKcnepHMenxoM, nxo n npHBeAo ero k nopasnxeAbHbiM ao- 
cxHH^eHHHM B HayKe h xexHHKe. 

AapoAHHaMHnecKHMH onbixaMH H. E. ^H^yKOBCKnn sa-- 
HHACH napaAAeAbHo c xeopexnnecKOH padoxon eme b koh-- 
ue npoLQAoro BCKa, no ocoSenno uihpokhh paaMax axn 
onbixbi npnoOpeAH nocAe xoro, kbk noA pyKOBOACXBOM TKy- 
KOBCKoro B 1902 r. ObiAa nocxpoena b Mockobckom ynn- 
BepcHxexe aapOAHnaMnnecKan xpyOa, a b 1904 r. cobabh 
B KynHHo, noA Mockboh, nepBbift b Mnpe aapoAnnaMnne- 
CKHH HHcxHxyx. J],ocxHrHyxbie B nocAeAyK)iUHe roAbi ycne- 
XH B pa3BHXHH npaKXHReCKOH aBHaUHH XpeOOBaAH BCe 
SoAbmero pacmnpeHHH nccAeAOBaxeAbCKon paOoxbi. llo- 
axoMy B 1909 r. >KyKOBCKHH nocxpoHA b Mockobckom ynn- 
BepcHxexe noByio, OoAee coBepmennyio aapoAHnaMnne- 
CKyK) xpyOy h oprannaoBaA aapoAnnaMnnecKyio Aafiopaxo- 
pnio npH Mockobckom BbicmeM TexHHnecKOM ynnAHUxe. 
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3flecb BOKpyr H. E. >KyKOBCKoro cn^ioxHJiacb So^buian 
rpynna rajiaHT^iHBbix yMeHHKOB, MHorne h 3 KOTopux bo 
r;iaBe c C. A. HanjibirnHbiM BnocjieacTBHH crajiH Rpyoneii- 
lUHMH cobctckhmh cncuHajiHCTaMH b aBHauHOHHOfl HayKe 
H reXHHKC. 

H. E. ^vKOBCKHfl SjiecTHiue peuiHJi pna aaaaH, CBaaaH- 
Hbix c reopHefi Kpbi;ia h BoajiyuiHoro sHHia. B cbocm rpy- 
fle «0^ npHcoeaHHCHHUx BHxpHx» (1906 r.) ^yKOBCKHft 
nepBbjH co3fla;i 3aKOHMeHHyK) reopHK) oSpaaoaaHHH nofl-b- 
eMHoft cHJibi Kpbi;ia h BbiBeji reopcMy fljia BbiMHCJiCHHH ee 
BejiHWHHbi. 3x3 xeopHH ^erjia b ocHOBy Bcex noaaHeHiiiHx 
xeopHH 0 paSoxe Kpbijia caMo.nexa. B apyroM BfaiaaiomeM- 
CH xpyae «BHxpeBaa xeopHH rpe6Horo BHHxa» (1912 r.) 
H. E. ^KyKOBCKHH peiiiHji H Apyryio ocHOBHyio npoOneMy 
aBHauHH, C03flaB xeopHio, no3Bo;iHBUjyio HaflxH pauHoHajib- 
Hbie 4’opMbi H MexoAbi pacHcxa BoaayuiHbix bhhxob. 3xox 
xpya ^yKOBCKoro cocxaBHH anoxy b pasBHXHH xeopHH 
BOSflyUIHblX BHHXOB. 

B paapaSoxKe ochobhhx npo6jieM aapoanHaMHKH 6o;Tb- 
uiyio pojib cbirpaji h apyroft Ham KpynHeftmHH yneKbiH. 
cnoaBHHCHHK H yHeHHK ^yKOBCKoxo, aKafleMHK C. A. Ha- 
njibirHH (1869 — 1942). Eme b 1902 r. b CBoeft pa6oxe 
«0 rasoBbix cxpyHX» oh hohohchji Hanajio aapoxiHHaMHKe 
6o.xbmHx CKopocxefi (raaoBoft AHHaMHKe). B cbohx pa6o- 
xax «TeopHH peuiexHaxoro Kpbijia» (1914 r.) h «CxeMaxH- 
HecKafl xeopHH paapeanoro Kpbi.Ha» (1922 r.) Han.nbirHH 
BnepBbie npe;i.no>KH.H h xeopexHHecKH oSocHoaaji Mexann- 
SHpoBa-H.Hbie KpbWbH, Koxopbie HosjKe noJiyHHJiH mnpoKoe 
npHMeneHHe b aBHauHH Bcex cxpaH. 

Bo.HbmoH BMafl b paaBHXHe aaposHHaMHKH bhccjih h 
apyrne yneHHKH )KyKOBCKoro — anaaeMHK B. H. lOpbeB, 
npo(J)eccop B. n. BexHHHKHH, npo(j)eccop F. X. CaSHHHH, 
aKaaeMHKH A. H. HeKpacoB, B. B. FojiySeB, A. H. TynoaeB. 

BejniKa pojib H. E. X^yxoBCKoro b aejre coaaaHHH bo 3 - 
ayiuHOH Moiu,H Hamefi cxpaHbi. Oh hbhjich coaaaxeaeM 
xeopHH Kpbiaa, noabsyncb Koxopoft KoHcxpyKxopbi paccHH- 
xbiBaiox caMoaexbi. Floa ero Hce pyKOBoacxBOM Hanaaacb 
noaroxoBKa MHoroHHCJieHHbix xa^poB HHHtenepOB aan na- 
mnx HHcxHxyxoB h aBHanpoMbimjieHHOcxH. Flo ero naee, 
noaaep*aHHOH JTeHHHUM, 6bi.x coaaaH b 1918 r. U,eHx- 
paabHbiH aapornapoaHHaMHHecKHH HHcxHxyx (UAFH), a 
saxeM BoeHHo-BoaayuiHaH HHJKeHepHan aKaaeMHH 
(BBHA), Koxopbie hochx caaBHoe hmh H. E. >KyKOBCKoro. 
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Hm >Ke 6biJl C03AaH MoCKOBCKHH aSHaUHOHHblH HHCTHTyT 

(MAH). 

BjiaziHMHp HjibHH JleHHH BbicoKo ueHHJi sacjiyrH 
H. E. ^yKOBCKoro nepea. Poahhoh h nasBaji ero otiiom 
pyccKOH aBHauHH. B hctophio Hamefl cipanbi H. E. ^y- 
KOBCKHH BOlUeJI KBK OAHH H3 CBMblX 3aMe^aTe;ibHbIX ACH- 
Tejiefi pyccKOH nayKH h tcxhhkh. 

BejiHKan OKTHSpbCKan couHajiHCTHHecKan peBOJiiouHH 
OTKpbiJia HOBbie iHHpo^aHiiiHe nepcneKiHBbi iiJi5i pasBHTHH 
Hamefl aBHaa,HOHHOH nayKH h tbxhhkh. KpoMe UAFH, ko- 
TOpblH Bbipoc B OAHH H3 KpynHefiUJHX aapOAHHaMHHeCKHX 
HHCTHxyTOB MHpa, B HauieH cxpane HMeexcn ynce secbMa 
paaBexBJieHHan cexb aapoAHHaMHHecKHx HHCxHxyxop h Aa^ 
fiopaxopHH. CoBASHbi xBK^e cneuHaAbHbie AexHO-HcnbiTa- 
xeAbHbie ynpeHCAeHHH, Koxopbie npoBOAHx HcnbixaHHH ca- 
MOAexoB H ApyrHX AexaxeAbHbix annapaxoB. Tbkhm o6pa- 
30 M, HMeexcH npoHHan 6a3a aah pasBHXHH aapoAHHaMHKH. 

CoBexcKoe npaBHxeAbcxBo yjxeji^ier 6oAbmoe BHHMaHHe 
pasBHXHip aBHauHH H co3AaAo HCKAiOHHxeAbHO SAaxonpHHx- 
Hbie ycAOBHH aah pa6oxbi HaujHx ynenbix. Ha 3a6oxy o 
HayKe h aioahx nayKH coBexcKHe ynenbie oxEenaiox Hanpn- 
H^eHHbiM xBopnecKHM xpyAOM. CoBexcKHe aapoAHHaMHKH — 
aKaABMHKH C. A. XpHCXHaHOBHH, H. E. Kohhh, M. B. KeA- 
Hhiui^ npo4)eccopa B. C. HbiiiiHOB, H. T. ^exaea, H. 
OpaHKAb, H. B. OcTocAaBCKHH, B. T. FopomeHKo h MHorne 
Apyrne — hbahioxch aocxoShbimh npoAOAH^axeAHMH aapo- 
AHHaMHHeCKOH UIKOAbl, C03AaHHOH H. E. >i<;yKOBCKHM. 

Hama aBHauHH HBAnexcn Ayqmen b MHpe. HMena aBHa- 
•KOHCxpyKxopoB A. H. XynoAeBa, C. B. HAbiomHHa, 
A. H. MHKOHHa, B. M. MncHmesa, A. C. HKOBACBa, 
O. K. AHxoHOBa, C. A. JIaBOHKHHa, H. O. Cyxoro ksbccx- 
Hbi BceH cxpaHe h 3a ee npeAeAaMH. 

CoBCxcKHe aapoAHHaMHKH H aBHaKOHCxpyKxopbi npHAa- 
raiox Bce ycHAHH k TOMy, HTo6bi aBnauHH, Koxopan cAy>KHX 
HapoAy, cxpoAmeMy KOMMyHH3M, 6biAa caMOH nepcAOBofl 
H caMOH MOIUHOH B MHpe. 

Ham HapoA ak)6hx cbok) asHauHio h xopahxch ee ao- 
CXHAieHHHMB. 
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HA CTb nEPBAH 

TEOPHfl nOJIETA 

H nHJIOTHPOBAHHfl BHHTOBbIX CAM0J1ET0B 


r J1 A B A I 

BOSAVX H ErO CBOFICTBA 

§ 1. ATM0C4>EPA 3EMJ1M 

ATMOc4)epoH HasHBaercH ra30o6pa3HaH odoJiOMKa, 
0 Kpy>KaioiiJ,aH seMHOH map. Fas, cociaBJiHiomHfl axy o6o- 
.xo^Ky, Mbi HasbiBaeM sosnyxoM. 

MereopojiorH^iecKHe HadjiiojieHHH noKasbiBaiOT, mto bbi- 
coxa BOBAyUJHOH OSOJIO^IKH SeM.TH OMCHb BeJIHKB (CBbimC 
2000 km). Oepexo;! ox seMHOH axMoc(])epbi k Mej^njianex- 
HOMy npocxpancxBy coBepmaexc^ o^enb ruxaBHo, h bcjica* 
cxBHe axoro yKasaxb xomho BepxHioio rpaHHuy axMocf{)epbi 
He;ib3H. Mo>kho xojibKO oxMexHXb, ^TO B npeAejiax nepBbix 
20 KM HaxojIHXCH OKOJio 94 % Bcefl Maccbi axMoc({)epiioro 
Bosixyxa. 

AxMoc$)epa pasnejinexcn Ha xponoc(})epy, cxpaxoccjDepy 
H HOHOccj^epy. 

Tponoc^^epOH HasbiBaexcn hh>khh 8 cjioh axMocc})e- 
pbi, B KoxopoM Ha6.XK)ziaexcH noHH>KeHHe xeMnepaxypbi 
B03;iyxa no Mepe no;xx5eMa na Bbicoxy. 3xo o6’bHCHHexcH 
xeM, Hxo iiarpeB Bosziyxa npoHCxojiHx b ochobhom ox na- 
rpexoH cojineHHbiMH jiynaMH seMHoft nosepxHocxH. Floaxo- 
My no Mepe y^aJiannH ox sbmjih narpeB 6yjiex Menee hh- 
xencHBHbiM. nanenne xeMnepaxypbi c nozi'beMOM na bhco- 
xy npHBOiiHX K nepeMemHBaHHio Bosnymnbix Macc: xojioa- 
Hbie BepxHHe ctoh onycxaioxcH, a xenjibie hh^hhc noix- 
HHMaioxcH. Bc;iezicxBHe HHxencHBHoro nepeMemnBaHHH bo 3 * 
ziyxa b xporioc4)epe ziyiox Bexpu, odpasyioxcn oSjiaKa, Bbi- 
naziaiox ocaziKH h x. n. CocxaB Boa^yxa b xponoc<j)epe no 
axoft >Ke npHHHHe npaKxnnecKH nocxoHHen. 
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CyxoH B 03 Ayx b TponoccJjepe coAep>KHT (b oSTjeMHUx 
npoueHTax) ; 


aaoTa 78,03 

KHCJiopoAa 20,99 

aproHa 0,94 

yr,neKHCJioro rasa 0,03 

BOAopoAa 0,01 

HeoHa 0,0012 

re-nHA 0.0004 


rio Becy Bosnyx coctoht hs 21% KHCJiopoaa h 79%' 
Bcex ocrajibHbix rasoB. 

KpoMe yxasaHHbix raaoB, b Bosayxe coucphchtch bo- 
flHHOH nap. KoAH^ecTBo ero nEJineTcn nepeMennbiM h na ua- 
Abix Bbicorax MOJKer .hoxoahtb no 4% seca Bosayxa. B 
HHJKHHX ^CnOBX aXMOC^^epbl HaXOnHTCn TaKJKe MHOWeCTSO 
npHMecefl b Bnne MejibnafiiiiHx xBepnbix nacTnu, hochuihx 
oSmee nasBaHHe nbinn. BonflHoft nap h nbijib yMenbuia- 
lOT npoBpanHOCTb Bosnyxa, b peayabTaie nero yMenbiuaer- 
CH H BHnHMOCTfa. 

C nonijeMOM na bhcoth, n6>KamHe Bbiuie Tponoc(|)epbi, 
nanenne TeMnepaiypbi npaKinnecKH npeKpamaercsi h ona 
bcTaexcH nocxoHHHon, paBHon — 56°, 5 C. FIocxohhcxbo xcm- 
nepaxypbi b cpenHHX uinpoxax (nopanKa 45°) HannnaexcH 
c Bbicoxbi 11 KM (na nojiioce — 8 km, na skBaxope — 
17 km) h nag/ironaexcH b cpeaneM no Bbicoxw 32 km. 
Ha Bbicoxax npnMepno ox 30 no 55 km xeMnepaxypa noBbi- 
uiaexcH no-f-75°C, nxo ofitHCHnexcH yBejinnenneM Konn- 
HecxBa osona b Boanyxe. Oboh oSnanaex cnocofinocxbio 
nornouiaxb sHeprnio connenHbix Jiynen, h noaxoMy Boanyx 
HarpeBaexcsi. Ha Bucoxax 55 — 80 km KonnnecxBo OBona 
yMenbuiaexcfl n xeMnepaxypa nanaex no — 50°C. 

3xox BxopoH cjioH, nejKamHH HenocpencxBenno nan 
xponoc(j)epoH, naBbiBaexcH , c x p a xo c (J) e p o fl. JXjih cxpa- 
Toc(|)epbi xapaKxepHo 'noHxn nojinoe oxcyxcxBHe oSnaKOB h 
nannwHe cnnbHbix BexpoB, oxnnnaiomHxcH nocxonncxBOM 
CKopocxH H HanpaBneHHH. 

3a cxpaxoc(|)epoH cnenyex HOHoc4)epa, b Koxopofi 
Bosnyx cnnbHo HarpeBaexcn Bcnencxane npncyxcxBnn 6onb- 
ixioro KonHHecxBa KOCMnnecKon nbinn. 

flaBnenne n nnoxnocxb Bosnyxa c yBenanenneM buco- 
XH BO Bcex xpex cnonx axMocijiepbi yMCHbuiaioxcfl. 

10 
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§ 2 . TEMHEPAiyPA BOSAVXA ABC0J1K)THA5I 
TEMOEPATyPA 

B Tponoc4^epe na xaKAbie 1000 m BUcoTbi TeMnepaiy* 
pa na^aeT npHMepno Ha 6^,5 C. OosTOMy ecjiH HasecTHa 
xeMnepaiypa Boajiyxa y noBepxHociH seMJiH (b jiaHHOM 
HyHKie), TO HexpyAHO npHOjiHSHxejibHo onpeaeJiHXb leMne- 
paxypy Bosayxa Ha ;iio6oh Bbicoxe jxo 11 km Haa sthm 
nyHKTOM. HanpHMep, ecviH xeMnepaiypa y seMJin paB- 
Ha + 18°, TO Ha Bbicoxe 4 km ona pasHa: 

= 18— 6 ,5- 4 =-^8° 

HJIH, B oOmeM BHAC, 

^h==/o-6,5//. 

A6cojiK)THafl xeMnepaxypa. TeMnepaxypa Boa^yxa hs* 
MepnexcH b rpa^ycax UejibCHH, 3a HyjieByio xeMnepaxypy 
npHHHMaiOT xeMnepaxypy xaiouxero Jib/ia (nyjib na iHxajie 
UejibCHH) HJiH xeMnepaxypy — 273° C, Koxopyio cnnxaiOT 
a6cojiK)XHbiM HyjieM, nocKo.xbKy npn laxofl xcMne- 
paxype xenjioBoe j^BH^enHe MO^CKy.x npeKpamaexcH. TeM- 
nepaxypa, oTcnHXbiBaeMaH ox aOcoJiioxHoro Hy;iH, Hasbi- 
BaexcB aOco.xiOTHOH xeMnepaxypoH (o6o3Ha- 
naexcH OyKBOH T). 

Ecjih HSBecxHa xeMnepaxypa nosnyxa no uiKa.ne 
UeJibCHH, xo aOconioxHyio xeMnepaxypy mo>kho HaftxH h 3 
paseHcrBa: 

P^ 273o.+ /^ 

B Koxopoe xeMnepaxypa P noAcxaB.xHexcn co cbohm aiiaKOM 
(njiioc nnn Mnnyc). HanpnMep, npn t = — 15° 

7o.^-.273« + ( — =-258^ 

§ 3. AABJIEHHE B03AyXA 
yMEHbUJEHHE AABJlEHHfl C BbICOTOH 

BcHKoe xejio, HaxonnmeecH b Bosnyxe, ncnbixbiBaex co 
cxopOHbi nocneAHero AaBJicnne, npnneM cHJia AaBJieHHH 
Bcerna HanpaBjiena nepneHAHKyjinpHo k Ka>KAOH bjicmch- 
xapHOH njiomaAH noBepxnocxn xeJia. AxMOC(j)epHoe jxaBJie- 
HHe oOxjHCHHexcH xeM, nxo Bosnyx, iioaoOho bccm ApyxHM 
BeuxecxBaM, ofijianaei BecoMocxbio, x. e. npHXHXHBaexcH 
SeMjiefi. ATMoc(J)epHoe AaBJieHne mo>kho nsMepnib 6apo- 
M e T p 0 M (OT rpenecKoro c-xoBa «6apoc» — TR>KecTb w 
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760mm 


Pr 



a 





«MeTpo'H» — Mepa). IlpHHUHn 
/lefiCTBHH ero coctoht b tom, 
HTo AaBjieH'He Bosjiyxa ypas- 
HOBeuiHBaeTCH BecoM cTOJiSa 
piyiH B TpySKe (pnc. l,a). 
ripH 3T0M iiHaMeTp TpySxH He 
HTpaeT pojiH, TaK KaK c yse- 
jiHHeHHeM jiHaMeipa piyiHO- 
ro CTOJi6a cooTBeTCTBeHHO 
ysejiHHHBaeTCH h CHji'a AaBJie- 
HHH BOBAyxa Ha piyib b Tpy6- 
Ke. 

ripH yMeHbuieHHH aiMo- 
c(})epHoro yUaBJieHHH Bbicoia 
CTOJi6a pryTH yMenbinaeTCH, 
npH yBeJiHHeHHH — yaejiH™- 
BaeiCH (na/i noBepxHocTbio 
piyTH B TpyfiKe — 6e3B03- 
jxyuiEoe npocT'paHCTBo). Ms- 
MepHH Bbicoiy cTOJifia piyiH, 
MOJKeM H3MepHTb H BeJIHHHHy 
aTMoc(})epHoro AaBjieHHH. Ha 
ypOBHe MopH Bbicoia CTo;i6a piyiH b aaBHCHMocxH ot tcm- 
nepaiypbi h B,na>KH0CTH Bosjiyxa Ko;Te6jieTCH ot 700 no 
800 MM H B cpeAHCM paBHa 760 mm. TaKoe aaBJicnne npH- 
HHTO CHHTaTb CTaH^apTHblM, HJIH HOpMajIbHbIM. ATMOCCj^ep- 
Hoe aaBJieHHe, HSMepenHoe b MHJiJiHMeTpax pTyTHoro ctoji- 
6 a (OapoMeTpHHecKoe aaBJieHHe), hphhhto o 6 o 3 HaHaTb 
6yKBOH S, a Ha ypOBHe Mopn — Bq. 

XlaBJieHHe Bos^yxa mo>kho H3MepHTb h CH.noH, npnxo- 
/inmeflcH na enHHHuy njiomaaH, t, e. b KHJiorpaMMax na 
KBa/ipaTHbiH MCTp {k 2 /m^). B 3TOM cjiyMae iiaBjieHHe bo3- 
^ayxa hphhhto oOosHanaTb 6yKBOH p, a Ha ypoBHe mo- 


u 


Phc. 1. a — npocxeHiuHH piyr- 
HUH dapOMCTp; 6 — npocTefl- 
uiHH ManoMeip 


pH — po. 

JXaBJienm 760 mm pT. ct. paBHoanaMHo (oKBHBajieHT- 
Ho) aaBjieHHK) 10 336 kzJm^. Ecjih pasaejiHTb BTopoe hhcjio 
Ha nepBoe, to nojiyHHTCH, hto aaBJieHHe b 1 mm pT. ct. 
SKBHBaJieHTHO AaBJlCHHIO 13,6 KajM^. 

npH aopoziHHaMHqecKHx HccjieaoBaHHHX nacTO npnxo- 

AHTCH H3MepHTb pa3H0CTb AaBJieHHH. Jljin 3T0T0 CJiy>KHT 
MaHOMeTp. ripOCTeHlHHH H^HAKOCTHblH MaHOMBTp 
(pHc. 1 , 6 ) npeACTaBjineT co 6 oH^H 3 orHyTyio OTKpbiTyio Tpy6- 
Ky, HaCTHHHO HanOJTHeHHyK) >KHAKOCTbIO, HanpHMep 
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piyTbio. Ha noBepxHocTb ptyiH b o6ohx Ko^fienax ipyCxH 
iieficTByeT aTMoc(})epHoe AaBJicnne (o6o3Ha^HM ero po), no- 
STOMy piyib B 060 HX KOJieHax ctoht Ha ozihom ypoBHe. 
Ecjih yae ojibo kojicho ipySKH, nanpHMep JieBoe, coejiHHHTb 
C npOCipaHCTBOM, B KOTOPOM AaBJlCHHe Pi MeHbUie aTMO- 
c4>^pHoro, TO ypoBCHb piyiH b jicbom KOJiene nosbicHTCH, 
TaK KaK Ha noBepxHocib pxyxH b npaBOM KOJiene Bosnyx 
;iaBHT CHJibHee, hcm b jieBOM. PasHOCxb ypoBHefl h h noxa- 
>KeT pasHocTb AaBJieHHH b mm px. cx. 

h = po — pi. 

MaHOMexp nosBOJinex onpe/ieJiHTb ne tojibko pasHocxb 
AaBJieHHH, HO H HeHBBecxHoe AaBJieHHe Pu xaK Kax h 3 na- 
HHcaHHoro Bbime paBencTBa cjieAyex, hto pi = Po — h (ax- 
Moc4)epHoe AaBJieHHe BcexAa mohkho BSHXb no noKasaHHio 
6apoMexpa). 

XIjih onpeAeAeHHH onenb Majibix pasHocxeft AaBJicuHH 
npHMeHHiOT 6ojiee HyBcxBHxe,TbHbiH xiaHOMexp, KOxopbiH na- 
BbiBaexcH MHKpoMaHOMexpoM. Oh ox.JiHHaexcH ox 
MaHOMexpa xexi, hxo HanojiHCH do^aee .xerKoft H<HAKOcxbK), 
HeM pxyxb, HanpHMep boaoh. Boah Aerne pxyxH b 13,6 pa- 
3a; cJieAOBaxeAbHO, AaBAenne I mm boahhoxo cxoASa 3 k- 
BHBaAeHTHO XOAbKO 1 KBIm?, 

yMCHbUiCHHe AaBJICHMH C BbICOXOM. AxMOCCjiepHOe AaB” 
AeHHe Ha OAHOH H XOH >Ke Bbicoxe MO/KeX HSMCHHIbCH B 3a- 
BHCHMOCXH OX XeMHepaxypbl H BAa>HHOCXH B03Ayxa. OAHa- 
KO 3XH HSMeneHHH B o6meM HesHanHxeAbHbi b cpaBHeHHH 
c H3MeHeHHeM AaBAeHHH npH noAx^eMe na Bbicoxy. 

ripH noAx>eMe na Bbicoxy axMOC(})epHoe AaBAenne na- 
Aaex. npHHHHOH 3X0r0 HBAHeXCH BeCOMOCXb B03AyXa. HeM 
HHH^e HaxoAHTCH CAOH BosAVxa, xcM 6oAee OH OKaX Bbline- 
AeHcaiUHMH CAOHMH, XCM SoAbuie H axMOccJiepHoe AaBAe- 
HHe. Ha Bbicoxe 5000 m AaBAenne hoaxh b abb pasa MCHb- 
me, HeM Ha ypoBHe Mopn. 


§ 4, njlOTHOCTb BOSAVXA. SABHCHMOCTb nJIOTHOCTM 
OT AABJIEHHE H TEMnEPAiyPbl 

OneHb Ba>KHbIM CpHSHneCKHM CBOHCXBOM B03Ayxa HB- 

AHexcH ero haoxhocxh. PasAHnaiOT BecoByio haoxhocxh h 
M accoByio nAoxHocxb BOSAyxa. PasHHua MeH<Ay hhmh cxa- 

i:^ 
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Hex HCHOH, BCnOMHMTb, WTO TaKOe Sec H Macca XOTfiP- pt- 

KaKHMH eAHHHUaMH OHH H3Mep5IIOTC5T. 

Bee rejia ecTb cHJia, c Koxopofl Aannoef rem npHTHFR- 
BaexcH SeMjieft. 

•Macca xejia eext KOJiHwecxBO BeiuecxBa, saKJiioweH- 
Hoe iB AaHHOM xejie. 

Macca lejia — sejiHWHHa nocxoHHHaH, xorAa kbk bcc- 
MenneTCH. 

Bee saBHCHT ox reorpa4)HwecKOH lunpoTu; BCJieACTBHe’ 
C^aXHH SeMJIH y hojiiocob h CHJIH HHepUH.H, BOSHHKaiOmeH^' 
CjiaroAapn BpauxeHHio SeMjiH, oh npHMepHo Ha 5% 6ojTb-- 
me Ha nojiiocax, weM Ha sKsaxope. 

OiXHaKo Me>K;iy Maccoft h BecoM eexb onpeAe^cHHan sa-- 
SHCHMOCTb. 

3a eAHHHuy Maccbi npHHHxa Macca thp-h hb hphjxhcxoh' 
HJiaxHHbi, xpaHHLueftcH B MeH<;iyHapQ;iHOH na^axe Mep hi 
feecoB B ^napHHce. Sxa e;iHHHua HasBana KHjiorpaMMr 
'Maccoft. CHJia xce, c Koxopoft KHjiorpaMM-Macca npHxH-— 
fHBaexcH SeMJiefl (na mHpoxe napH>Ka h na ypoBHe 
HasbLBaexcH k h ji o r p a m m-b e c o m. Sxa CHJia h np?HHH- 
I'a 3a ejiHHHuy cHJibi. 

HxaK, Ban^HbiM cbohctbom Maccbi HBJiHexcH ee Beco- 
-Moexb. J^pyxHM eme 6ojiee Ba>KHbiM CBoftcxBOM Maccbi . 
^BjinexcH ee h h e p x h o c x b. 

^Macca o6jia;iaex cnocoSHocxbio «conpoxHBJiHXbCH» 
^eftcxBHK) cHJibi. npH OAHoft H xoft H<e CHJie cooSmaeMoe • 
Tejiy ycKopeHHe 6yAex xeM MCHbme, weM Sojibme Macca 
xejia. rioaxoMy mo>kho CKasaxb, wxo Macca ecxb «Mepa ’ 
HHepuHH» xejia. 3xo Aaex bosmohchqcxb HSMepnxb Maccy ' 
Tax HasbiBaeMOH xexHHwecKoft ejxHHHueft Maccbi. HaftxH ee - 
HexpyAHo, nocKOJibxy hs Bxoporo saKona Hbioxona cjie" 
jxyer, wxo Macca xejia paBHa cHJie, Ae;ieHHoft na coofimae-' 
‘Moe eio ycKopeHHe, x. e. 

~~ j MjceK- j M * 

3xa pasMepHOCTb h eexb, cjieAOBaxetWbHo, xexHHwecKan 
CAHHHUa Maccbi. 

06paTHMCH xenepb k Becosoft h MaccoBoft hjioxhocxh 
BosAyxa. 

BecoBoft n;ioTHocTbio BOSAyxa nasbiBaexcH Bee 
Bosayxa b o6x>eMe 1 m^. W ec«/iH neKoxopbift 06'beM BosAyxa 
o 6 o 3 HawHTb SyKBofi W, a Bee -BosAyxa b 3xom oSTjeMe 6yK'' 

il4 
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hOH 0 TO BecoBaH njioTHocTb BOBAyxa (oSoSHaqaeTcH roc- 
H6CKOH 6yKBOH Y — raMMa*) 6yAeT: 

(Ka/ju*). 

ycTaHOBJieHo, qro I cyxoro mhctofo Bosflyxa noH 
6apoMeTpHqecKOM flaBjieHHH 760 mm pt. ct h tcm- 
nepaTypel5-C BecHT 1,225 /ca. Upn bthx aiMoc^ep- 

muoTHOCTb Bosayxa na ypoane Mopn 

Y = 1 ,225 Ka/jM'*. 

aapoaHHaMHKe qame nojibsyioTca He BecoBoft a Mac- 
COBOH ITJIOTHOCTbK) B03,ZiyXa. 

MaccoBOH njioTHocTbK) B03ziyxa HasbiBaercH 
Macca BOBAyxa b ogbcMe 1 m^, BbipajKeHHan b lexHHHecKHx 
eAHHHuax Maccbi. Ho noAo6Ho xoMy kbk Me>KAy BecoM h 
M accoH ecTb onpeaejieHHaH CBHSb, xaK h Me>KAy BecoBOH 
nAOXHocxbK) H MaccoBofi nAOTHocxbK) Boaayxa ecxb xonce 
onpeAeAeHHaH cBHSb. Ho BxopoMy saKOHy HbK)xoHa Mac- 

ycKopeHHe chah 


m 


g 


Maces'll* 1^3 BMeCTO MBCCbl m HOACXaSHXb 

Maccy 1 M BOBAyxa, x. e. ero MaccoByio nAoxHoexb (o6o- 
BHaqaexcH rpenecKOH SyKBofi e-po»), a SMeexo Be- 

nOAyHHM- nAOXHOeXb), xo 


0 = -^{k 2 ceKyM‘') , 


g 

IIAOXHOCXb BOBAyXa paBHa 6 X 0 BeCOBOft 
HAOTHOeXH, ACACHHOH Ha yCKOpCHHe CHAbI XH>KeCXH. 

lenepb no (}>opMyAe, npHseAenHofl Bbime, HafiAeM Be 

cxa'^HA^a^nrHHx^aTM BOBAyxa Ha yposne Mopa npn 

craHAapiribix aTMoc(})epHbix ycjiOBHHx: ^ 

-0,125, 


HJIH 


9,H M cefc'^ 
Kz cen!^ 

8 


o6o3Ha?a°Jcr‘rBo“Ko'! ^r^MraT- - o 
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SaBMCMMOCTb njioTHocTM OT AaBJicHHsi H TCMnepaTyphi. 
SaBHCHMOCTb njioTHOCTH BOSAYxa OT AaBJieHHH H xeMne- 
parypbi mohcct 6biTb noJiy^oHa hb ochobhhx saKOHOB doh- 
jiH — MapHOTia H Fefi-JlioC'ca'Ka. Flo saKony Bohjih MapH- 
OTTa nJiOTHOCTb BOSAyxa 'SyneT. tcm 6ojibiiie, Sojibuie 

ABBJieHHe, a no saKOHy Fen-JlioccaKa njioxHOCTb sosAyxa 
6yA£x T'6M SoJibiue, MOHbuie 6X0 a6cojiioxHa5i xoMnopa- 
xypa. OS'beAHHHH o6a saKona, paccMaxpHBaiox, uxo npo- 
H30HA6X c nJioxHOCXbK) BOSAVxa, KOXAa MCHHioxcH H xeMoe- 
paxypa, h AaiBJieHHe. fljiH xaKoro cJiy^an ■noAy^aiox 'CJie* 
Ayiomyio (j)opMyAy aah onpeAeJieHHH MaccofBOH hjicxhocxh 
B03Ayxa: 

p = Po ^ ^ (K2 ceK^lM*) , 

xAe Qo — MaccoBan njioxHOCxb Bosayxa na yposHe 'MO* 
pH npH cxaHAapxHbix ycjiOBHHX, X. e. qo = 

= 0,125, HJIH 1/8 K3 ceK^lM^\ 

— cxaHAapxHoe 6apoMexpHB'ecKoe AaBJieuHe Ha 
, ypoBHe MopH, X. e. fio = 760 mm px. cx.; 

Fo — aScoHioxHaH xeMnepaxypa Ha yposne MopH, 
cooxBexcTByiomaH cxaHAapxHbiM ycJiosHHM, 

T. e. Fo = 273r-f 15^ = 288"; 
g 7 — AaBjieHHe h xeMnepaxypa b ycJioBHHX, ox- 
jiHHaiomHXCH ox cxanAapxHbix (F = 273H“0- 

FIoACTaBHB B (|)opMyjiy yKasaHHbie snaneHUH bxoahuxhx 
B nee bojih^hh, nojiymm: 

p =0,0473 {Ke ceK^lM^). 

Bcjih HSBecTHbi dapoMexpHHecKoe aaBJieHHe B h tcm- 
nepaiypa t na saaaHHoft Bbicore, to MaccoByio nJiOTHOcTb 
BOSAyxa, nojibsyflcb SToii (J)opMyjiofi, onpeaeJiHTb nerpyA- 

HO. 


Saflaia. OnpeftejiHTb MaccoByio njioiHocTb aoaayxa Haj.'poBHC 
Mopa, ecjiH PapoMexpHaecKoe a.aBaeHHe B = 770 mm px. cx. h f — Z6 . 


PemeHHe. 

770 

Q = 0,0473 273 ^ (_^3) 


0,0473 • 770 
260 


0,144 K8 ceK^lM*. 


n,noxHOCxb BOBflyxa b nameM npHMcpe nojiyaiwacb BiiaHHxeabHo 
eojibuiefl, acM npH cxaHflapxHUX ycjioBHax. OpHaHHa axoro b xom, «ixo 
MU B3HJ1H 6oaee BUCOKoe aaBaenHe h HHSKyio (shmhioio), xeMnepaxypy. 
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3aAa>ia. OnpeAeJiHib MaccoByio njioTHocTi> BOSAyxa Ha ypoBHC 
MopH, ecjin 6apOMeTpHHecKoe jxaBJienm B — 720 mm pT. ct. n 
t - + 17". 

PeuieHHe. 

Q = 0,0473 =0,117 Ke ceK^lM*. 

B 3TOM npHMepe njiOTHOCTb nojiyMHJiacb Menbiue ciaHAaptHOH 
H3-3a HH3Koro AaBjieHHH (xapaKiepHoro aJih njioxoft noroAbi) h JieiHeft 
leMnepaiypH. 

TaKHM o6pa30M, mcm 6oJibiue aTM 0 C({)epH 0 'e AaBJieHHe 
H HH>Ke TeMnepaxypa, tcm 6ojibiue nAOXHOCTb sosAyxa. 
n03T0My Ha'H6oJIblUyK) nAOTHOCIb .B03AyX HMeeX 3HMOH B 
cyxyio MopoBHyio noroAy, a HaHMeHbmyio — JiexoM b xen- 
.xyio noroAy. CjieAyex saMexHXb, qxo npn oahbx h xex >Ke 
ycjioBHHX BJia^HbiH B03Ayx MCHee nJioxeH, mcm cyxoH. Ho- 
3xoMy HHoxAa y^HXbiBaiox h BJian^Hocxb, bboah cooxBexcx- 
ByioiuHe nonpaBKH b pacqexbi. 

C BbicoxoH AaBJieHHe naAaex, nosxoMy AOJi>KHa coox- 
BexcxBeHHo yMeHbLuaxbCH h nAOXHocxb BOSAyxa, Ho c Bbi- 
coxoH xa'K>Ke ooHH^aexcn ih xeMnepaxypa (b Tponoc({)epe) 
H 3X0 iicMHoro 3aAep>KHBaex yMenbuieuHe ibxoxiiocxH. B 
wx cAu;.x cxpaxoc4)epbi, XAe xeMnepaxypa ocxaexcn no- 
••^nHHOH (npHMepno c Bbicoxbi 11 km ao Bbicoxbi 32 km ), 
li.ioxHocxb B03Ayxa yMenbmaexcH iiponopuHOHa;ibHo abb- 
.XeHHK). 


§ 5. CTAHAAPTHA5I ATMOC<I>EPA 

Tax KaK nAOXHocxb BOSAyxa saBHcnx ox AaBJieHHH h 
xeMnepaxypbi, a JiexHbie ncnbixannH caMOAexoB npoBOAHX- 
B paSJIHMHblX KJIHMaXnneCKHX yCAOBHHX, XO yCJIOBHO 

npHHHxo cnnxaxb, nxo aab cpeAHnx iiinpox (okojio 45°) 
-xaBJieHHe h xeMnepaxypa ocxaioxcn na ypoBine Mopn nena- 
vieHHbiMH, a HMenno: 5o— 760 mm px. cx. h /o=15°'C. 

“ ripH 3XHX yCAOBHHX, KaK 6bIAO HOKasaHO Bbime, Beco- 
Ban n MaccoBan nAOxnocxH BOSAyxa hmckdx na ypoBne mo- 
pH xo>Ke Bnojine onpeAeJiennbie ananennH, a HMenno: Beco- 
Ban njioxnocxb y= 1,225 KejM^ h MaccoBan nAoxnocxb 
0== 0,125 Ks cck^Im^K 

BBHAy Toro nxo c Bbicoxofl nJioxnocxb B03Ayxa ne BesAe 
^ne BcexAa nsMennexcH oAHnaKOBO, SbiJin npHnnxbi ycJiOB- 
Hbie saKonbi HSMeneniHH AaB.xenHH h xeMnepaxypbT c Bbico- 

2 3aK. 253 17 
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Tofi (Ha ocHOBe cpeflHeroflOBbix HSMeHeHHft hx b Espone). 
Taxyio atMoc^Jepy HasbiBaiox CTanflapTHoft axMO- 
G 4) e p 0 H. 


TABJIHUA CTAHflAPTHOM ATMOCOEPbl ZtO BbICOTbl ISOOOai 


Bbicoxa 

M 

JlaBJieHHe 

B, 

MM px. CX. 

TeMnepaxypa 

t, 

BecoBasi 
njioxHOCxb Y, 
KZjM^ 

MaccoBaa 
njioxHOcxb p, 
KB ceK^jM^ 

0 

760 

15 

1,225 

0,125 

500 

716 

11,8 

1,166 

0,119 * 

1000 

674 

8,5 

1,112 

0,113 

1500 

634 

5,3 

1,058 

0,108 

2000 

596 

2.0 

1,007 

0,103 

■2500 

560 

—1,3 

0,957 

0,096 

3000 

526 

—4.5 

0,909 

0.093 

3500 

493 

—7,8 

0,863 

0,088 

4000 

462 

— 11,0 

0,819 

0,084 

4500 

433 

—14,3 

0,777 

0,079 

5000 

405 

—17,5 

0,736 

0,075 

5500 

379 

—20,8 

0,695 

0,071 

6000 

354 

—24,0 

0,660 

0,067 

6500 

330 

—27,3 

0,624 

0,064 

7000 

308 

—30,5 

0.589 

0,060 

7500 

287 

—33,8 

0,556 

0,057 

8000 

267 

—37,0 

0,525 

0,054 

8500 

248 

—40,3 

0,495 

0,051 

9000 

230 

—43,5 

0,466 

0,048 

9500 

214 

—46,8 1 

0,439 

0,045 

10 000 

198 

—50,0 ' 

0,412 

0,042 

11000 

169 

—56,5 

0,364 

0,037 

12 000 

145 

—56,5 

0,310 

0,032 

13 000 

124 

—56,5 

0,265 

0,027 

14 000 

106 

—56,5 

0,226 

0,023 

15 000 

90 

—56,5 

0,193 

0.020 


Ecjih BO BpeMH nojiexa na HeKoxopofl BHCoxe HSMepHXb 
AaBJieHHe h xeMnepaxypy Bosayxa h onpea,eJiHXb ero njiox- 
HOCTb, xo, KaK npaBHJio, oHa Syaex ox.nHHaxbCH ox cxaH- 
flapxHOH. XtJifl HCHOCTH peiiiHM sajiaMy. 

SaAaMa. Bo BpeMn nojiera na Bbicoxe 3000 m i^aBJicHHe h reMne- 
paxypa oKaaajiHcb cjieAyioiUHMH: B = 500 mm px. cx., ^ = 0° C. On- 
peaejiHXb njioxHocxb BosAyxa h hbhxh, KaKoft Bucoxe OHa cooxsexcT* 
Byex B cxaHAapxHOH axMoc(})epe. 

, \ 

PeuiCHHc. no (j)opMyjie, npHBe/ieHHOH b § 4, onpe^ejiHeM Macco- 
Byio njioxHocxb BOSAyxa; 

Q = 0,0473-27!^= 0,087 Ka ce/cV^l 
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Ho laSjiHue ciaH/iapTHOH aiMoccl^epbi naxoa.HM, hto 
xaKOH njiOTHOCTH cooTBeTCTByei Bbicoxa 3500 m. Ibkhm o6j 
pasoM, B HauieM npHMepe Bbicoxa 3500 m no cxanjiapxHOH 
axMoccfiepe SKBHBa.neHxna (paBHosHanna) (f)aKXHnecKOH Bbi- 
coxe 3000 M. 

Bbicoxy no cxanziapxHOH axMOc4)epe, sKBHBaJTenxHyK) 
4)aKXHnecKOH Bbicoxe, nasbiBaiox SKBUBaJieHXHOH bh- 
coxoH. SKBHBa.neHxnaH Bbicoxa MO>Kex 6 bixb 6o;ibiiie ^ hjih 
MCH biiie 4)aKXHnecKOH h b pejXKHx c^iynanx — pasna efl. 

Ylojx BbicoxoS no.Texa Mbi b Aa.TbHeHiueM OyjieM noHH- 
Maxb Bbicoxy, cooxBexcxByiomyK) n.7ioxHocxH B03;iyxa no 
cxaH;xapxHOH axMoc(J)epe. 

§ 6. B5I3KOCTb B03HyXA 

BnsKocxbio nasbiBaexcH BHyxpennee xpenne, bo3hh- 
Kaiomee Me>i<ny ox;[iejTbHbiMH cjiohmh >khzikocth hjih rasa 
npn HX ;iBH}KeHHH oxHOCHxe.^bHo Apyr Apyra c pasHbiMH 

CKOPOCXHMH. 

MoJieKyjibi >khakocth hjih rasa oOjiaAaiox onpeAeJien- 
HOH CKOpOCXbK) SeCnopHAOHHOrO ABH>KeHHH, SaBHCHUieH 
xonbKO ox HX xeMnepaiypbi. B.iaroAapn xaxoMy ABH>KeHHK) 
Mo^ieKyji npoHCxoAHx nepeMeuiHsaHne cjiocb xeKymefl >khA' 
KOCXH HJIH rasa. Opn 3 xom MOJieKyjibi, xpoMe CBoero fiecno- 
pHAOHHoro (xenjiOBoro) ABH>KeHHH, HMeiox eme Ao6aBon- 
Hyio cKopocxb o6mero nocxynaxe.ibHoro abhjkchhh b abh- 
HOM cjioe. rioaxoMy, nonaAan h 3 Sbicxporo caoh b MeAJien- 
HbiH, Obicxpbie MOJieKyjibi ycKopniox ABHH<eHHe MeAACHHbix; 
HaoOopox, MGAJieHHbie MOJicxyjibi, nonaAan b caoh c 6o.ib- 
mOH CKOpOCXbK), npHXOpMa>KHBa}OX ABHHCeHHe Sbicxpbix. 

BnsKOCXb xaK iiasbiBaeMOH HAeajibHOH >khakocxh (hag- 
aAbHoro rasa) paBHa iiyAio. Bee Hve peajibHbie h<hakocxh 
H rasbi oSAaAaiox BHSKOcxbio. Paa^innaiox AHUib BemeciBa, 

MeHee hah 60 Aee BHSKHe, B SaSHCHMOeXH OI BCAHHHHbl CHA 

BHyxpeHHero xpeHHH. HaAHHneM bhskocxh BosAyxa onpe- 
AGAHexcH conpoTH-BAeHHe xpeHHH, B03HHKaK)u;ee npn abh- 
>KeHHH XeA B BOSAyiHHO'M iHOXOKe. 

§ 7. OKHMAEMOCTb B03AyXA 

C>KHMaeMocxb ecxb cbohcxbo rasoB HSMeHHXb cbok) 
nAOXHOeXb npH HSMeneHHH AaBAeHHH. 3x0 cbohcxbo BOSAy- 
xa OKasbiBaex OoAbuioe bahhhhg na aapoAHHaMHnecKHe xa- 
paKxepHCXHKH caMOAexa h na ero AexHbie AaHHbie. 
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B nepBoft qeTBe|!iTH naiiiero BeKa aappuHHaMHKH pac- 
cMaipHBajiH BOBflyx KaK neoKHMaeMyio M<HiiKOCTfa. 3 to 
BHa^HiejibHo ynpomajio pac^ier jicthbix noKaaaTejiefl ca- 
MOJieTa. ripeHeSperaTb oKHMaeMOCTbio Boapyxa noasoJiH- 
JIO TO, HTO B Te BpeMCHa SblJlH flOCTHTHyTbl JIHUIb MaJlblC 
CKOpOCTH nOJieTa, npH KOTOpbIX CymeCTBCHHOrO HSMCHeHUH 
flaBJieaHft npH oSxeKanHH caMOJieia He npoHcxoflHJio. C 
yBejiHHeHHeM ckopocth nonera HSMeHeHHe ziaBjreHHH Bospa- 
craer h npeHefiperaib OKHMaeMocTbio Boanyxa nejibSH. Ha 
SojibuiHX cKopocTHX, 6 jih 3 khx k CKopocTH pacnpocTpaHC- 
HHH SByKa H npeBbimaioiUHx ee, cjKHMaeMocTb BOSflyxa 
y>Ke CHjibHO B,nHHeT Ha aapopHHaMHKy caMOJieia. 

0 BJIHHHHH OKHMaeMOCTH BOSflyXa npH SoHbUIHX CKO- 
pocTHX nojiexa pewb 6y^ex hath bo Bxopoft nacxH khhxh. 


rjIABA II 

OCHOBHblE 3AKOHbl TEMEHHJ} BOSflyXA 

§ 8. B03flyUIHbIB HOTOK H nPHHUHn OBPATHMOCTH. 
AaPOAHHAMHHECKAfl TPVBA. yCTAHOBHBUlHBCJI HOTOK 

TeneHHe neKoxopoft Maccbi Boapyxa, Kax h hchaxocxh, 
HasbiBaiox noxoKOM. 

OSayBaex jih flBH>KymHHCH Bospyx HenoflBH>KHoe xejio 
HJIH, Hao6opOX, XeJIO ABHJKeXCH B HenOflBHH<HOM BOBflyXe, 
CHAOBoe BOBiieHcxBHe BOBflyxa Ha xejio ©AHHaKoeo. 

rioaxoMy HBjieHHH, BOBHHKarouxHe npH ABHnreHHH xejia 
B BOBAyxe, MOJKHO HSyHaXb AByMH CHOCoSaMH: HJIH ABHXaH 
xejio B BOBAyxe, hjih nee oSAyBan BOSAyxoM HenoABHHiHoe 
xejio. 

B coBpeMeHHoft aspoAHHaMHice name, bmccxo xoro hto- 
6bi ABHxaxb xejio h on.peaejiHXb AeftcxiByiomHe na Hero bob- 
AyiHHbie cHJibi, HccjieAyiox chjih, AeflcTByromne na neno- 
ABHHCHoe xejio npn HafieraHHH Ha Hero noxoKa co CKopo- 
CXbK), paBHOH XOH CKOpOCXH, C KOXOpOH AOJI>KHO ABHraXbCH 

xejio. HanpHMep, jiexHmnfi caMOJiex, cKopocxb Koxoporo ox- 
HooHxejibHo BOBAyxa V MjceK (pnc. 2, a), xan 6bi oexaHaB- 
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Pile. 2. ripiiiimm o6paTi!MOCTii b a^poAHHawiiKc 


.THBaiOT B Bosiiyxe H sacTaB.iHiOT HaSeraib na nero hotok 
B osjiyxa c toh >Ke CKopocibio V, ho odpaxHo HanpaBJieHHofl 
(pHc. 2,6). 3x0 xaK HasbiBaeMbiH ripHHUHn oSpaxH- 
M 0 C X H B aopOAHHaMHKe. 

npHHUHn o6paxHMocxH Hacxo 6biBaex 6oJiee y;io6HbiM 
npH xeopexHHCCKHx paccyH^zieiiHHX h nocxoHHHo npHMCHHex- 
CH npH onbixax b aopoziHHaMHHecKHX xpySax. 

AapoflHHaMHwecKaii xpySa. AspoaHHaMH^ecKOH Tpy6oH 
HasbiBaeicH coopy>KeHHe, Koiopoe nosBOjiHer cosaaBaib 
HCKyccTBeHHbiH DOTOK Bosjiyxa. npocTeHuiaa cxeMa aapo- 
/iHHaMHMecKOH ipyQbi H3o6paH<ena na pHc. 3. 

06a KOHua Tpy6bi oiKpHibi. B o.aHOM h 3 hhx ycranoB- 
.Ten BeHTHBHTop 5 , BpamaeMbiH s.aeKT'poaBuraTe.ieM 6 . OpH 
BpameHHH BenTHjiHTO'pa .B03a,yx aacacbiBaeicH b Tpy6y Be- 
pe3 KOJiJieKTop 1 H Bcpea cnpHM.aaiomyio pemerKy 2 iiona- 
;iaeT b xaK HasbiBaeMyio pa6oqyio vacxb 3, b Koropofl no- 
Memaiox HcnbiTye.vioe xejio (nanpHNiep, Moaejib Kpbiaa hjih 
caMOJieia), a aajiee nepea aH4){jDy3op 4 iBbi6pacbi.Baexc5i na- 
py>Ky. 

HasHaneHMe cnpaxuiaiomefl peiuexKH—BbinpHMaBTb no- 
TOK, Mxo6bi B paSoMefl nacTH Tpy6bi oh aBHra.xca 6e3 sa- 
KpyxKH. B pa6oHefl uaciH (HaH6oaee yaKofi) cKopocxb no- 
TOKa noayMaexcH MaKCHMa.xbiiofi, b aiul)cJiy3ope >Ke bc,tca- 



Phc. 3. ripocTeHuian cxeMa aspoaiiiiaMHMecKOH ipyCbi: 

/ -- KOJi.ncKTop; 2 — ciip5iMji5!ioma^ pciBCTKa; 3 — paCo'iaa "lacTb 
Tpy6bi; 4 — fliKfxtiysop; 5 — BCHTH.inTop; 6 - — sjieKTpoMOTop 
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CTBHe pacuiHpeHHH noTOKa CKopocxb ero nocieneHRo na- 
Aaer. 

OoMemaH b paSoRefl qaciH Tpy6bi HcnbiiyeMoe rejio, 
MOR^HO c noMombio cneuHaJibHbix laK nasbiBaeMbix aspo- 
JlHHaMHReCKHX Be COB SaMepHTb BOBHHKaiOmiie 
aspo.xHHaMHHecKHe cHJibi. Taxoe HcnbixaHHe xejia HasbiBaex- 
CH npoayBKOH. 

B HacxoRiuee BpeMH cymecxByiox aapouHRaMH^ecKHe 
xpy6bi pasHOoSpasHbix KOHcxpyxuHH h pasMcpoB. Oahh hb 
HHX paCCRHXaHbl IXJIH HCnblXaHHH HeSOJIblllHX MOaCJICH ca- 
MOJiexoB H apypHx jiexaxeJibHbix MauiHH h hx jiexajiefi, zipy- 
XHe no3BOJiHK)x HcnbixbiBaxb caMOJiexbi b naxypajibnyio bc- 
JlMHHHy. B SaBHCHMOCXH OX XHHa H HaSHaReHHH aspOAHHa- 
MHRecKOH xpy6bi cKopocxb BosayuiHoro noxoKa Ko;ie6jiex- 
C55 B uiHpoKHx opezieJiax H B cneuHajibHbix xpy6ax 6oJib- 
lUHX CKOpocxeH MOJKex HaMHoro npeBbiinaxb cKOpocxb 
SByKa. 

B aaponHHaMHRecKOH xpy6e npH paBHOMepnoM Bpame* 
HHH BeHXHJiHxopa cosAaexcfl ycxaHOBHBUieecR xeueHHe bob- 
Ayxa. 

yCXaHOBMBlUHHCR HOTOK. ycXaHOBHBLilHMCH OOTOKOM HB- 
BbiBaexcH xaKoe xeueHHe Bosayxa, npn KOxopoM cKopocxb 
RacTHu Bosayxa b jik)6oh xorkc noxoKa He MeHnexcH c xeRe- 
HHeM BpeMeHH (XOXH B paBHbIX XOHKaX nOTOKa CKOpOCTb 
Bosayxa Mo>Kex 6bixb h pasjiHRHOH). Ecjih >Ke CKopocxb 
BOBixyxa B aaHHOH xoRKe noxoKa MennexcH, noxoK Hasbi- 
BaeiCH HeyCXaHOBHBUIHMCH. 

ripH ycxaHOBHBUjeMCH xe^eHHH Bce HacxHUbi, npoxoAH- 
lUHe Hepes KaKyio-HH6yAb xonxy A (pHC. 4, a), 6yAyx abh- 




PhC. 4. yCTaHOBHBUIHHCH HOTOK BOSAyXa: 
a — jiHHHH TOKa; 6 — paaAeJieHne noTOKa na OTAeJibHue 
CTpyHKH npH nOMOIUH AHHHH TOKa 
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raxbCH — Te 4 b — no oahoh h toi? ^6 jihhhh. Sts jthhhh 
( i4C) HasbiBaeTCH jihhhch tokh. H ecjin KaKHe-HH- 
6ynb qacTHUbi «OTMeTHTb» nyieM oKpacKH h saieM (})oto- 
rpa4)HpOBaTb xeMeHHe, xo nojiy^eHMaH KapxHHa itosbojihx 
cyAHXb 0 HanpaBJieHHH ABH>KeHHH BOSAyxa. Ha xaKOH 4^0* 
XOrpa^^HH HCHO BHAHbl /IHHHH XOKa. 

TaKHM o6pa30M, yCXaHOBHBUIHHCH nOXOK MO>KHO Mbic- 
jieHHo pasAGJiHXb Ha oxAejibHbie cxpyflKH, JXjisi axoro mo>k- 
Ho npeilcxaBHXb, hto nepeA xejioM nocxaBJieHa cexKa 
(pHc. 4,6), pasAejiHiomaH noxoK Ha oxAe.abHbie cxpyflKH c 
OHCHb Ma.abiM ceneHHeM. 

§ 9 . JIAMHHAPHOE H TyPBVJlEHTHOE TEHEHH5I BOSflVXA. 
norPAHHHHblH CJIOM 

npH oSxCKaHHH XCA C XABAKOfl nOBCpXHOCXbK) AO OnpC- 
Ae^neHHofl cKOpocxH nacxHUbi h<hakocxh ABH>KyxcH xojibko 
BAOA b ocH aapoAHHaMHHCCKofl xpy6bi; xaKoe xencHHe Ha- 
BblBaeXCH AaMHHapHbIM, X. e. CAOHCXbIM. ripH BOSpa- 
CXaHHH CKOpOCXH CBCpX OnpeACJICHHOfl BeJIHHHHbl HaCXHUbI 
H^HAKOcxH, KpoMe HOCxynaxeAbHofl cKOpocxH, npHoSpexaiox 
eme 6bicxpo MCHHiomHecH CKopocxH, nepncHAHKyjiHpHbie k 
OCH xpy6bi; xaKoe xeneHne HasbisaexcH xypSyjicHx- 
Hbl M, X. e. BHXpeBbIM, 6ecnOpHAOHHbIM. 

ripH oSxCKaHHH XCJl C UICpOXOBaXOfl nOBCpXHOCXblO xa- 
paKxepHbiM HBJiHexcH xyp6yjieHXHoe xeneHne. 

FlorpaHHMHbiH cjiOH. AonycxHM, hxo BosAyx HBJiHexcn 
HAeajibHbiM raaoM, t, e. He o6jiaAaeT BHSKOCTbio. B xaKOM 
CAynae npH oOxeKaHHH xeAa BosAyxoM cKopocxb nacxHU 
B03Ayxa OKOAO xeAa 6biAa 6bi xaKofl >Ke, Kax h cKopocxb 
noxoKa BAaAH ox xeAa (pHC. 5, a). Ho cobccm HHan xapxH- 
Ha noAynaexcH b AeflcxBHxeAbHOcxH. 

KoxAa BosAyx o6xeKaex xcao, xo nacxHHKH, npHAeraio- 
uine HenocpeAcxseHHo k xe^y, ne CKOAbanx no ero noBepx- 
HOCTH, a aaxopMa^KHBaiOTCH. CKopocxb BOSAyxa nenocpeA' 
cxBeHHo OKOAO xeAa paBHa nyAio. Ho Mepe yAaACHHH ox 
noBepxHocxH xe^a CKopocxb B03Ayxa nocxencHHO yBeAHHH- 
BaeXCH H AHIHb Ha HeKOTOpOM paCCXOHHHH OX XeAa CXaHO- 
BHXCH paBHOfl CKOpOCXH HOXOKa BABAH OX XCAa (pHC. 5,6). 
3xOX nOBepXHOCXHblH CAOH, B KOXOpOM CKOpOCXb B03Ayxa 
saxopMOH^eHa cHAaMH BHyxpeHHero xpenHH, nasbiBaexcH 
nOrpaHHHHbIM CAOeM. norpaHHHHblH CAOfl KaK 6bl 
COCXOHX H3 pHAa XOHHaflUIHX CAOeB, H3 KOXOpbIX KaKAblll 
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Phc. 5. OdpaaoeaHHe norpaHHHHoro cjioh: a — odreKaHHe xejia 
HAeajibHbiM raaoM; 6 — o6TeKaHHe xejia Bos^yxoM — TopMO>KeHHe 
noTOKa B norpaHHMHOM ejioe 


HaxoMTCH uoji AeficTBHeM AByx coceAHHx: oahh topmosht 
ero a /ipyroH ycKopnCT. 

Ecjih ;iBHKeTCH ne Bosjiyx, a xejio b Bosjiyxe (nanpH- 
Mep, caMOJier), to b norpaHHWHOM cjioe B03/iyx npHo6peTa- 
ex CKopocxb no nan.paBJieHHio ABH^Ken.HH xejia, yBejinqHBaio- 
myiocH c npHSjiHJKeHHeM k nosepxHocxH xejia no CKOpocxH 
nocjieziHero (xeJio ysjieKaex 3a co 6 oh HeKoxopyK) Maccy 
Bos/iyxa). 

Ha npeo^lojicHHe chji BHyxpeHHero xpenHH b norpaHnn- 
HOM cjioe xpaxHXCH HeKOTopan aojth sneprHH noxoKa, a ec- 
JIH /IBHJKeXCH XeJIO, XO AOJIH BHepXHH ^BH^eHHH xcjia (y ca- 
MOJiexa — ;iojiH BHeprnn ero j^BHraxejiH) . 

B norpaHHnnoM cJioe xapaKxep ABH^ennH nacxHu bo 3- 
Ayxa oxjiHnaexcn ox xa.paKxepa hx ;iBH^eHHH Bne axoro 
cjioH. B 3X0M M05KH0 y6e;iHXbCH, ecJiH paccMoxpexb KaKofl- 
HHSyjib sjieMeHX A norpaHnnHoro cjioh (pnc. 5,6). BcJieA- 
CXBHe paSHOCTH CKOpoCXeH U H U\ SJieMeHT npHXoaHX BO 
BpamaxejibHoe ABKHcenne, Koxopoe 6yAex xeM HHxencHBHee, 
neM 6jiH>Ke naxoAnxcH sjieueiiT k noBepxnocxH xeJia. C yAa- 
jicHHeM ox noBepxHocxH pasHocxb cKopocxeii nocxenenno 
Hcqesaex h, cjicAOBaxeAbHo, BipamaTeJibHoe ABKH^enne na- 
cxHu saxyxaex. 

B norpaHH^HOM cJioe Ha6jii0AaK)TCH AaMHHapHoe h xyp- 
6yAeHXHoe xeneHnn. 

Ecjih hkhcm He saBHxpeHHbifi noxoK Ha6eraeT, HanpH- 
Mep, Ha tnjiocKyio nAacxHKKy c He5ojibiiioH cKOipocxbio 
(pHC. 6, a), TO B norpaHHHHOM CAoe BOSAyx cHanajia xener 
B BHAe HeCMeiUHBaKDIUHXCH CJIOeB. TaKOH nOrpaHHHHblH 
CJIOH HasbiBaioT AaMHHap'HbiM. Ho B dojibiiiHHCxBe cAyna- 
eB, BCAeAcxBHe fioAbinoH cKopocTH noxoKa, cxpoeHHe nor 
rpaHHHHoro caoh noAynaexcH hhbim. JlaMHHapnoe TeneHHe 
HaSAioAaexcH xoAbKO y nepeAHeft nacxH xeAa, a saxeM npo- 
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Phc. 6. JIaMHHapHoe h Typ6yjieHTHoe reMenHyi: a — cxeMa JiaMH- 
HapHoro norpaHHMHoro cjioh npH o6TeKaHHH hjicckoh iiJiacTHHKii; 

6 — cxeMa nepexo^ia jiaMHHapHoro TeMCHHa b Typ6yjieHTHoe npn 
60JlblUOH CKOpOCTH nOTOKa 

Hcxo^lHT nepexo/l or jiaMHHapHoro TeneHHH k Typ6yjieHr- 
HOMy (pHc. 6,6). OocjieAHee }Ke xapaKiepno HHxeHCHBHbiM 
nepeMeuiHBaHHeM mbcthu Bosnyxa b HanpasjieHHH, nepneH- 
jiHKyjiHpHOM HanpaBJieHHK) ;iBH>KeHH5i, mo conpoBO>KAaeT- 
CH sanOtTiHeHHeM noTOKa 6ecnopHAOMHbiMH mcjikhmh bhx- 
PHMH. 

Ecjih xejio HMeer oSTeKaeMyio cjjopMy h noBepxHoctb 
ero xopouio oTnojiHposaHa, to nepexoA or jiaMHHapHoro le- 
HeHHH K Typ6yjieHTHOMy bpohcxoaht 6.aH>Ke k aaAHeft na- 
CTH Tejia. ripH Menee o6TeKaeMOH 4)opMe h mepoxoBaioH 
noBepxHOCTH 3T0T nepexoA npoHcxoAHT B nepeAHefi mbcth 
TOA a, B peayjibxaTe Hero xypSyAeHTHoe xeneHHe b norpa- 
HHHHOM CAoe HBJiHexcH npeoSABAaioiAHM. 

§ 10. yPABHEHHE HEPA3PblBHOCTH 

ypaBHeHHe nepaspbiBHOCxH xeneHHH >khakocxh hjih rasa 
H ypaBHeHHe Bep-HyjiJiH (o KOxopoM penb hagx jiajihuie) 
Bbipa>KaK)x co6oh Asa fiajKHeftiiJHx saxoHa aapoxHApoAH- 
HaMHKH. Ohh BbixeKaiox H3 ocHOBHbix saROHOB ecxecxBOSHa- 
hhh: coxpaHHeMocxH Maccbi h SHepxHH. PaccMoxpHM ypaB- 
HeHHe HepaspbIBHOCXH Ha npHMepe ABHKeHHH BOAbI no 
xpy6Ke (npeHe6peraH xpeHneM boah o cxeHKH x-py6KH). 
Mbi BnpaBe 3xo CAeAaxb, xaK ksk ABH^^enne rasoB hoahh- 
HHexCH B OCHOBHOM XeM }Ke SaROHaM, HXO H ABH>KeHHe >KHA' 
Kocxeft, ecAH He yHHXbiBaxb bahhhhh OKHMaeMocxH. 

Ha PHC. 7, a H3o6pa>KeH pesepayap, hs Koxoporo Boaa 
MOHcex BbixeKaxb nepes xpyfixy nepeMennoro cenennH. Ecah 
OXKpbIXb KpaHbl XaK, HXOSbl KOAHHeCXBO BbIXeKaiOmeH H3 
pesepByapa boabi 6biAO paBHO KOAHHecxBy BxeKaiomeH b He- 
ro BOAbI, xo ypoBeHb BOAbi B pesepByape ocxanexcH nocxo- 
HHHbiM, a xeneHne boah no xpySxe Syaex ycxaHOBHBiiiHMcsi. 
npH ycTaHOBHBuieMCH xeneHHH ne Mo>Kex npoHcxoAHXb hh 
HaKonAeHHH boabi, hh ee y6biBaHHH b KaKOM-AH6o oxpes- 
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Ke Tpy6KH, TaK KaK npH stom MeHHJiHCb 6h aaBjicHHC, njiox- 

HOCTb H CKOpOCTb >KHaKOCTH, HaXOflHUiefiCH B- AaHHOM OT- 

pesKe rpySKH (h mof 6bi o6pa30BaTbCfl paspbiB reweHHH). 
CjieflOBaTeJibHO, Mepes jiK)6bie ceMCHHa rpyfiKH, nanpHMep 
1 H 2, npoTCKaiOT b ceKynay oaHHaKOBue Maccu bohu. H 
ecJiH o6o3Ha^HTb bth Maccbi Boabi nepea ttii h m 2 , to 

mi = m2. 

3to OBHaMaer, mto ceKyHflHbifi pacxon mHflKOCTH. npoTeKaio- 
mefl tiepea pasHbie ceneHHa, nocTOHHeH no Bceft AJinne 
TpyfiKiH. 

/m = m2 = const 

(const — coKpamcHHoe JiaxHucKoe cjiobo constans, koto- 
pblM npHHHTO oSOBHaMaib nOCTOBHHbie BeJIHB'HHbl). 

HanncaHHoe paBCHCTBo mokct SuTb Bbipa>KeHO Hnane. 
Ha pnc. 7,6 H3o6pa>KeHa crpyflKa >KHaKOCTH nepeivieH- 
Horo c^MeHHH H Ha Heft o6o3HaMeHbi: UHcj^paMH 1 h 2 — asa 
pasHbix ceneHHH, SyKsaMH Fi h F 2 — naomaan sthx cene- 
HHft, Vi H V2 — CKOpOCTH H<HaKOCTH npH npOXO>KaeHHH HC- 
pea 3TH ceaeHHa, qi h Q2 — naoxHocTH SKHaKocra. Floabsy- 
acb 3XHMH oSoSHaaeHHHMH, BbipaaHM MaCCOBbift pacxoa 
cxpyftKH qepea oSbeivi h naoxHOcxb. 

06-beM >KHaKocxH, npoxeKaiomefl b cexynay nepes ce- 
HCHHe cxpyftKH, paBeH npoHaseaenHio naomaan F ceaeHHH 
Ha CKOpOCXb V B 3XOM CeMeHHH; yMHO>KHB CeKyHaHbifi 
oSbeM Ha MaccosyK) naoxHOCxb g, noaynHM ceKy.HaHbifl pac- 



Phc. 7 . K noHCHCHHio saKOHa nepaspbiBHocTH xeneHUH >khakocth h sa- 
KOHa BepHyjiJiH: a — npHdop ajih HJiJiiocTpauHH sthx shkohob; 
6 — crpyHKa ii ceKynAHhui pacxoA ^hzikocth 
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xoji }KHAKOCTH. TaKHM o6pa30M, HaoHcaHHoe Bbime pasea- 
CTBO npHHHMaei bujx : 

QiFiVi= Q2F2V2. 

3to Bbipa>KeHHe h HasbiBaeicn ypasHenHeM ne- 
p a 3 p hi B H 0 c T H leaeHHH >khakocth. 

EcJIH >KH/lKOCTb HCOKHMaeMaH, TO n.TOTHOCTb 66 H6 H3- 
M6HH6TCH H CJieA0BaT6JIbH0 

E1V1-E2V2. 

B laKOM BHZI6 ypaBHCHHe HepaspbiBHOCTH cnpaBeiXJiHBO 
JIJIH BOsnyxa tojibko npn cpaBHHT6.ibHo He6ojibiiiHX cKopo- 
CTBX ;iBH>KeHHH (npHMepHO jxo 300 KMlnac). Flpa fio.TbuiHX 

^6 CKOPOCTHX BCJie;iCTBH6 OKHMaeMOCTH BOSZiyxa, T. 6. 3Ha- 

aHTeJibHoro HSMeHeHHH ero djigthocth, oOBCMabiH pacxoa 

ya<6 H6 6yil6T nOCTOHHeH. 

MraK, Mep63 pas.THMHbie ceaeHHH cTpyftKH b ceKyaay 
npoxojiHT o/iHHaKOBbiH o6T>eM >KHa«K0CTii. 3to 03 HaaaeT, 
mo aepe3 9 th ceaenHH >KH:iKOCTb leaei c pasHbiMH CKopo- 
CTBMH, H aeM M6HbllI6 C6a6HH6, TeM 6o./lbllie CKOpOCTb 7KWJI- 

KOCTH. B 3 T 0 M jieTKo yOeziHTbca, Tax Kax nocji6AHee ypas- 
H6HHe nosBOJineT nanHcaib: 



T. 6. CKOpOCTb a<HZlKOCTH oOpaiHO H pOHOpUHOHa.TbHa lUIO- 

maziH nonepeanoro ceMeHHsi cTpyftKH. 

B laKOM BHZie ypaBHCHae oS-bMCHHei, noaeMy b caMofi 
ysKOH (pa6oBeH) qaciH a3po;iHHaMHMecKOH Tpy6bi (cm. 
pac. 3), rue cipyaKH ca<aTbi (.thhhh Tona ^Bcero ryme), 
CKOpOCTb noTOKa nojiyaacTCH MaKCHMa.TbHOH, a b j].H4)c[)y- 
3ope, rae crpyHKH pacuiupnioTCH (jihhhh Toxa pacxoAHT- 
ch), CKopocTb nocTeneHHO naAacT. 

§ 11. CTATHHECKOE MBJIEHHE B OOTOKE 
H CKOPOCTHOH HAnOP 

BcHKoe Te/io, norpy/KCHHoe b Boaayx (hjih a^nAKocTb), 
HcnbiTbiBacT CO cTopoHf^i nocJiCAHero KOTopoe 

HasbiBacTCsi cTaTHaecKHM. CraTii lecKoe AaBJiCHHe 
HMCCT MCCTO KBK B C^iyuaC, KOTAa BOSiyX HenOABH>KeH OT- 
HOCHTEJIbHO TCJia, TaK II B TOM CJiy^aC, KOTAa OH HaXOAHTCH 
B OTHOCHTCJIbHOM ABH>KeHHH. Ho BO BTOpOM CJiyHae, KpOMC 
CTaTHHCCKOrO AaB.lCHHH, HMCcT MBCTO 611X6 A H H a M H H 6- 
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CKpe AaBjieHHe, KaK ero Haiue nasbiBaioT, 

cKopocTHOH Hanop. 

CxaxH^ecKoe ASBjieHHe b noxoKe (b cxpye) snoJiHe ana- 
JioxH^Ho AaBjieHHK) noKOHmeHCH ^HAKOCXH HJiH rasa. Ha- 
npHMep, HaxoAHTCH JiH BOAa B xpySe npHSopa (pnc. 7, a) b 
cocxoHH'HH noKOH HJiH xe^ex no Hen — b o6ohx cjiynanx 
cxeHKH xpySbi dy^yx Hcnbixbiaaxb AaiBJieHne boah, xoxh bo 
BTopoM cAynae oho 6yAex HecKOAbKO MCHbiue sa cnex no- 
HBAeHHH CKOp'OCTHoro Hanopa — ero mh cpasy nonyBCTsy- 
eM, ecAH noAcxaBiHM abaghb noA oxKpbixbiH Kpan npHdopa. 

/laBAeHHe BOSAyxa ecxb pesyAbxax xoro, nxo BosAyx 
cmar, CncaxbiH ras cnocodeH npo'HSBOAHXb padoxy, npnneM 
sanac padoxbi, x. e. noxeMunaAbHan BHeprHH rasa, nponop- 
UHOHaAeH ero AaBA-eHHio. CAeAOBaxeAbHo, BCHKan Macca 
BOSAyxa odAaAaex noxenuHaAbHOH BHeprHeft, Koxopan npo- 
nopuHonaAbHa cxaxHnecKOMy AaBAennio. 

KorAa BosAyx naxoAnxcn a ABHH<eHHH, to nacxb ero. no- 
xeHUHaAbHOH BHepPHH nepexoAHx b XHHexHnecKyio, Koxopan 
H npoHBAHexcH B CKopocxHOM Hanope (HanpHMep, npn. Aefi- 
CXBHH Bexpa Ha xejia). KHneranecKaH sneprHH neKOxopoH 
Maccbi m, KaK iHSBecxHO, BbipaH^aexcn xaK: 

^KMH 2 (K8M) . 

SaMeHHB B 3XOH 4^opMyAe Maccy m mbccoboh nAoxHo- 
cxbK) BOSAyxa Q, noAyq'HM CAeAyromyio cj3opMyAy aah ouen- 
kh CKOiP'OCTH'Oro Hanopa, odoSiHanaeMoro dvKBOH q: 

pK- , , " 

CKOpocxHOH Hanop, KaK n cxarnnecKoe AasAeHHe, bbi* 
pajKaexcH b 

§ 12 . yPABHEHHE BEPHyjlJIH 

Bxopofi iBaH<HeHIlIHH saKO'H aapOXHApOAHHaMHKH, C(J)Op- 
MyAHpoBaHHbiH JX . BepHyAAH, ycxanaBAHBaex cbasb Me>KAy 
cxaxHHecKHM AaBAeHHeM b cxpye h CKOpocxHbiM HanopoM, 
ripocAeAHM cHanaAa sxy cbhsb Ha onbixe. XIah sxoro onnxb 
BocnoAbsyeMCH npndopoM, Hsodpan^eHHbiM na pnc. 7, a. 

Bbi BHAHxe, HTo B CTCHKy xpydbi nepeMCHHoro ceneHHH 
BKAKDHeHbl BepXHKaAbHbie TpydXH — OHH HXpaiOX pOAb MB- 
HOMexpOB. KorAa KpaHbi saKpbixbi h BOAa ne xenex no xpy- 
de, BOAa b MaHO'Mexpax .cxohx na xom H<e ypoBHe, nro h 
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Phc. 8. ripH cy>KCHHn CTpVH nosjiyxa CKOpocTh ero yiic,'ii!iniBaeTC 5 i, 
a AaH.TciiHc (cTaiHMecKoe) yMenhiuaeiCH 

B pesepeyape (naK b cooSmaioiiJjHxcH cocy^ax). Ho khk 
TOJ ibKo OTKpoeM KpaHbi H Bo/ia noTe^ex no Tpy6e, ypoaenb 
BOAbi B ManoMexpax noHHsnxcn. 3xo y>Ke roBopnx o xom, 
nxo jxaBJieme Bo;ibi na cxchkh xpyCbi b cxpye Menbine, neM 
B noKonmencH x<hakocxh. ypoBenb boabi noHHsnxcH 6o;ib- 
me Bcero b xom ManoMexpe, Koxopbin npHcoeAHHcn k caMo- 
My^ysKOMy cenennio xpy6bi, h Menbme bcgxo b xom, koxo- 
pbiH npiHCoeAHHen k nanSojiGe mnpoKOMy cenennio. A 3xo 
noKasbiBaex, qio npti cijMenuu CTpyu, r. e. npa yGeAuneHUu 
cKopocTu oicudKocTti, craTiiHccKoe daeACHue yMenbUiaercH. 

To >KG caMoe HBJienHe Mon<Ho iia6;iK);iaxb h npn xene- 
HHH B 03 ;;yxa no xpySxe nepeMennoro cenenHn (pnc. 8). Ma- 
HOMexpbi H SACCb noKan^yx, nxo AaBJieiinc ^a;^aex npn cy- 
/KCHHn CTpyn, x. e. npn yBejinnennH CKopocxH Bos^yxa. 

KaKOsa >Ke npHnana axoro nBjiennH? 

Kor/ia B 03 ;iyx ;[iBH>KexcH no xpydxe (6e3 xpeHnn), oh 
He npoHSBozmx miKaKOH paSoxbi, .n noaxoMy oSiuhh sanac 
aneprHH ocxaexcn nocxoHHHbiM. Ho, Kax H3BecxH0, Bcerxia 
B 03 M 0 >KeH nepexoii, noxenuHajibHoft anepriiH b KHHexHHecKyio 
n Haodopox. 3 xo h HMeex mgcto b abkhom cjiynae. 

KoxAa cKopocxb cxpyn b ysKOM cenennH yBe.iHHHBaex- 
CH, XO yBeAHH'HBaiOXCH CKOpOCXHOH HaiTOp H KHHeXHHeCKa^I 
anepTHH b 3 xom Mecxe. 

HojiHan aHepXHH cxpyn — noTeHunaAbHan haioc KHHexn- 
necKan, — ecAH oxcyxcxByiox noxepn, ocxaexcn HensMeHHOH 
BO Bccx ceneiiHHX xpy^Kn. 3xo oaHanaex, hxo cyMMa cxaxn- 
necKoro AaB.xeHHH n cKopocxHoro nanopa nocxoHHHa no 
Been AAHHe xpySxn. H ecA.n oSosHaHuxb b nponsBOJibHOM 
ceneHnn 1 cxaxnnecKoe AaBJicnne nepes p\ n CKopocxb bo3- 
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Ayxa Mepes a .b ceueH.HH 2 — nepea P2 h V2, to mo^ho 
HanHcaib: 


Pi + 


pvi 


'Po + 


pvi 


HJiH, nocKOJibKy Bbi6op ce^eHHH coBepmenHo npoHSBdJieH, 
npome; 

p H — = const. 


TaKOH BHU ypaBHCHHH HBJIHeXCH CaMbIM npOCTbIM Maie- 

MaiHqecKHM Bbipa>KeHHeM saKona JX, BepnyjijiH h ^TaercH 
TaK! cyMMa CTUTUHecKoso daeAenun a CKopocTHoao nanopa 
dAH Afodoao cenenuA cTpyu ecTb eeAmuna nocTOHHhtan. Sia 
cyMMa HasbiBaeicH nojiiibiM /laBjieHHeM, hjiiH noji- 
HbiM nanopoM. 

B npHBeaeHHOM BHzie ypaBHCHHe BepHyjTJin othochtch 
K caMOMy npocTOMy cjiy^aio (ropHSOHiajibnaji cipy^, ot* 
cyrcTBHe noxepb h x. jx.) h nojiHocxbio cnpasenJiMBo xojib- 
KO HZieaXIbHOH (HeBHBKOH) H HCOKHMaCMOH >KHilKOCTJl. 

JXjia yqexa me bhskocxh h oKHMaeMOcxH Bosjiyxa bhocht- 
CH cooxBexcTByiomHe nonpasKH. 

B cnpaBCiiJiHBocxH saKOHa BepnyjiJiH mojkho ySe^HibCH 
Ha cjieiiyiomeM npocxoM onbixe, 

BosbMHxe ;iBa JiHcxa nHCMefi 6yMarH h, ;iep}Ka hx ot- 
BecHo H napajijiejibHO ;ipyr Apyry, jxyme b npoMe>KyTOK 

Me>KJiy HHMH. KasaJIOCb 6bl, ^TO JIHCTH ;iO;i>KHbl paSOHXHCb, 

npOHsoHnex me xax pas odpaxHoe — jiHcxbi cSjihshxch. Zte- 

JIO B TOM, HTO C BHeiHHHX CXOpOH JIHCTOB H^aBJlCHHC aXMO- 

ccfiepHoe, B npoMe>KyTKe >Ke uemjxy JiHCxaMH AaB/ienne 
BCJiencxBHe cKopocxHoro Hanopa 6yjieT iMCHbuie 

axMoc^iepHoro; noA ACHCxBHeM pasHocxH AaBjieHHH jiHCXbi 
H cSjihshxch. 


§ 13. H3MEPEHHE CKOPOCTH BOSAVUlHOrO HOTOKA. 
yKA3ATEJIb GKOPOCTH CAMOJIETA 

HsMepenne CKopocxH BOsayniHoro noxoKa ocHOBano na 
HSMepeHHH CKopocTHoro Hanopa. noaxoMy npndop a«?ih hs- 
MepeHHH CKOpOCTH npeACTaBJlHCT C060H KOMfiHHaUHK) npH- 
eM.HHKa BosAyLUHoro AaBAeHHH H MaHOMexpa. 

OpHeMHHK BOSAyUlHOXO AaBACHHH BbinOJIHHeXCH 
o6biHfio B BHAe xpySKH, Koxopan nosBOAHex HSMepnxb pas-^ 
HOCXb MeJKAy nOAHbIM H CTaTHHCCKHM AaBACHHHMH, 'X. 0. 
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HuHam^eckaB 

rnpui^ka 



a 


Phc. 9 . HsMepeiiHe cKopocinoro Bos^ayuiiioro iiotok?; a — cxcMa 
iipiicMHiiKa Liiiioro /uiiLTOHna ii ’.M/peiiiia cKOpocTii bo 3 - 

AyiiiHOi'o rioTOKtt; 6 - cxcMa cocAiuieHiiv! npiicMHHKa c yKaaa- 
TCJICM CKOpOCTH Ha CaMO.'lCTe 

CKOpocTHOH Hanop. B HameH aBMaiuiH npHMeHHeicH ipyS- 
Ka THna HATH, cxeMarimecKH Hsonpa/KCHHafi na pac. 

OHa cocTOHT H 3 a.Byx Tpy 6 oK: ohhj h 3 hhx — BHyipen- 
HHB — HMeei OTKpblTblH KOHCU (A), oCpameHHblH HaBCTpe^iy 
noTOKy, — 3 Ty ipyoxy HaabiBaioi n h h a m h u e c k o 3 ; 
^ipyran ipy^Ka — BiiciiinHH — HMecr saxphiTbiH Koneu. h 
TOJIbKO Ma.TCHbKHC OoKOBblC OTBepCTIiH ( 6 ) — 313 Tpy 6 Ka 

HasbiBaercH c r a t h h e c k o 3. /ipynie KOHUbi o6eHx ipy- 
6 ok npHcoe;xHH5iioTC?i k MaKOMcrpy. Ha pac. 9, a cxeMaiH- 
MecKH noKasano coe;iHiieHHe ,hx c >KHaKOCTHbiM MHKpoMaHo- 
MeipoM. 

AHHaMHqecKyio Tpy6Ky npaBHJibHee 6bLio fibi nasbiBaib 
ipySKOH no..iHoro naB^ieiiHH, lax Kax cbohm OTKpbiibiM koh- 
UOM OHa BocnpHHHMaer no.nnoe jiaBacHHC, paBHoe cyMMe 
craTHHecKoro iiaBJieiiiiH h CKopocTHoio nariopa. CraTHHe- 
CKan Hve ipyCxa nepos 6oKOBbie otbcpcthh BocnpMHHMaex 
TOJIbKO ciaTHHCCKoe aaB.aeHHe. 

Ha ypoBCHb >khzi,kocth b npasoM KO.ieHe MHKpoMaHO- 
Meipa jreHCTByeT nojiiioe jxaBJieHHc B03ayuiHoro noioKa, 

paBHoe p + ^— , a na ypoBCHb h<h,tkocth b jicbom kojto- 

He — TO.TbKO CiaTHHCCKOG JiaB.ieHHe p. PaSHOCTb ypOBHGH 
h H noKa>KeT paaiiocTb aaBJicHHH Moxay no^iHbiM aaB^ieHH- 
CM H CTaiHHeCKHM (eCJIH MHKpOMaHOMCTp BOa.HHOH, TO 1 MM 
BOJl. CT. -- I Ke/M~)y T. e. Mbl MO>KeM HailHCaTb: 

/z r= (p ~| 

31 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 


0TKy;ia 

h = i 

(eCJIH MHKpOMaHOMeTp He BOflHHOft, TO 'PaSHOCTb ypoBHeft h 

Ti'peflaapHTejibHo nepecHHTbiBaKDT b mm boa. ct.). 

TaKHM oSpasoM, npHeMHHK BosAyuiHoro AaBjieHHH b 
COeflHHeHHH C MaHOMCTpOM HOSBOaHeT HSMepHTb CKOpOCT- 
Hofl Hanop. 3 , Han JKe OKopocTHOfl nanop, HeTpyaHO bwhhc- 

JI'HTb H CKOpOCTb V HOTOKa, TaK KHK H3 HOC^neAHeH 4)OpMy- 
.nbi cJieayeT: 

Tjie 1 / — CKopocTb noTOKa b mIcck; 

h — pasHocTb ypoBHeS b KOJieHax MiHKpoMaHOMeTpa, 
BbLpaxceH'HaH b mm soAHHoro €TOA6a. 
yKasaxejib cKopocxH caMOJiexa. Ha caMOJiexe npneiviHHK 
BosayiuHoro AaBJieHHH ycTaHaBAHsaeTCH sne cxpyH BHHxa 
napajiJieJibHo npoAOJibHOH och caMOJiexa h coenHHHexcH 
npoBOAKOH c yKaaaxejieM (pnc. 9,6), noMemaeMbiM b Ka- 
6HHe Aei^HKa na npH6opHOH AOCKe; lUKajia yKasaxeAH rpa- 
AyHipoBana b kmIhuc. CoeAHHHioxcH ohh CAeAyiomHM 06- 
pasoM. 

AHHaMH^ecKan Tpy6Ka coeAHHBexcH c MaHOMexpHHecKOH 
ro(J)pHpoBaHHOH KopodKOH K, a cxaTHqecKaH xpy6Ka — c 
repMexH^ecKH saKpbiTbiM KOpnycoM M ManoMexpa. Hosxo- 
My B nojiexe b MaHOMexpn^ecKyK) KOpoSKy nepeAaexcH noA- 
Hoe AaBACHHe, b Kopnyc ManoMexpa — xoabko cxaxH^e- 
CKoe AaBAeHHe. CAeAOBaxeAbHO, b KopofiKe K AaBACHne 
BcexAa SyAex SoAbine, Heu b Kopnyce M, na BeAHAHHy cko- 
pocxHoro Hanoipa, Hoa AeficxBHeM nocAeAnero cxeHKa ko* 
poSiKH b xoh hah hhoh cxencHH BbiXHSaexcH, noBopaHHBan 
cxpeAKy, Koxopan h no,Ka3biBaex AexHHKy xaK nasbiBaeMyK) 
BOBAyiHHyiO CKOpOCXb CaMOAexa (CKOpOCXb OXHOCHXeAbHO 
BosAyxa, a ne seMAn), cooxBexcxByioiAyK) AaHHOMy cko- 
pocxHOMy Hanopy. 

yKasaxeAb BOSAyinHOS CKOpOCXH HSAHeXCH Ba^KHeHlUHM 
nHAoxa>KHbiM npHSopoM. CAeAyex noMHHxb, hxo oh saMe- 
pnex He CKopocxb khk xaKOByK), a xoahko ckopocxhoh na-* 

pU2 . . 

nop, X. e. . 
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r;i AB A III 

A3POAHHAMMHECKHE CMJlbl 

§ 14. COnPOTHBJlEHHE BOSflVXA 
OBTEKAHHE BOS^yXOM TEJl 

CHJiOBoe ACHCTBHe B03;iymHoro noTOKa na le^io Hasw- 
BaiOT CHJlOft con piOTlHBJreHHH BOS Jiyxa , H-HH 
aaponHHaMHneciKOH chjioh. 

CorjiacHo npHHUHny o6paTHMOCTH, ABH>KeTCH nH rejio 
C HeKOTOpofi CKOpOCTbK) B HenOABHJKHOM BOB^yXe Ha- 

oSopoT, lejio HenoABHn^HO, a na nero Ha6eraeT ootok bo 3- 
Ayxa CO CKOpOCTbK), paSHOft H npOTHBOnOJIO>KHOH CKOpOCTH 
Tcna, — BejiHMHHa aapOAHHaMH^ecKOH cnnhi b o6ohx cJiy- 
^aHX 6yAeT oAHnaKOBOH. 

ConpoTHBJieHHe B03/iyxa ecxb npoHBncHHe ero HHepi- 
HOCTH, T. e. CBOfiCTBa OKa3bIBaTb COnpOTHBJieHHe BCHKOMy 
H3MeHeHHK) CFO COCTOHHHH HOKOH HJIH npH-MO^HCHHOrO 
paBHOMCpHOro ABHJKCHHH. 

TeopHK) conpoTHBJicHHH B03Ayxa BnepBbie pa3pa6oTaJT 
HbioTOH. Ho c paaBHTHCM aBnauHH 6bijio ;ioKa3aHo, mto 
THnoTcsa HbioTona o cymnocTH conpoxHBJieHHn Boanyxa ne 
coBceM Bcpna. Hbioron npeAnojiaran, mo ccjih Bosnyx na- 
6eraeT na TBepAoe xejio, xo nacxnubi BOSAyxa ynapnioxcB 
o xejio Ka>KAaH b oxACJibHocxH H npn sxom nojiHocxbio xe- 
pHjox CBOK) CKopocxb. 06mee AeflcxBHe 3 xhx y^apoB h 
naex, no Hbioxony, conpoxHBJieHne. Mxo npoHcxoAHx c na- 
cxHuaMH BOSAyxa nocne y^apa o xejio, ne paccMaxpnBa- 
nocb. XaKoe npeACxaB.neHHe o conpoxHBJieHHH Bosnyxa oKa- 
aajiocb HcnpaBiHJibHbiM, xaK Kax npHHHMajiocb bo BHHMaHHe 
AaBjicnne BosAyxa xojibKO na nepeAHioio nacxb xejia, ach- 
cxBHe yxe B03Ayxa na 6oxoBbie cxopoHbi h na saAHiOK) ne 
ynHXbiBajiocb. 

Onbixbi H. E. >KyKOBCKoro h Apyrnx ynenbix, nocxaB- 
.leHHbie B aapoAHHaMnnecKHX na6opaxopHHX, noxasajiH, 
qxo aaAHHH qacxb xeJia nrpaex fiojibiuyio ponb. HanpnMcp, 
iipn XOHKO aaocxpennoH saAneft qacxn xeJia conpoxHBACHHe 
SHanHxenbHo yMenbinaexcn. CncAOBaxe/ibHO, 4^opMa xeJia 
MMcex 6ojibiiioe sHanenne. 

06TeKaHHe BOSAyxoM xeji. Onbixbi b aapoAHnaMHMecKHx 
na6opaxopHHX no3BOAHAH ycxanoBHXb, qxo BOSAyx leqex, 
KaK n^HAKocxb. 3x0 oanaqaex, qxo npn Ha6eraHHH na xeno 
qacxHUbi B03Ayxa ne xepniox nonnocxbK) cboch CKopocxH, 

3 3aK. 253 33 
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Phc, 10. CneKTpM o^reKaHHJi njiocKofl 
; • njiacTHHKH (non yrJiOM 90° k noTOKy), 

_ . . luapa H Te;ia oOieKaeMOH (j)OpMbi 

TcaK npeAnojiaraji Hbiotoh, a o6TeKaiOT rejio. XapaKTep oS*- 
TeKaHHH B CHabHefimeH cieneHH saBHCHT ox 4)opMu xejia w 
ero nojio^eHHH b noxoKe. 

. Ecjih noMecTHTb xejio toh hjih hhoh $opMbi B noTOKe 
Bpsjxyxa (b aspoj^lHHaMHqecKOH Tpy6e), nojiKpaiiieHHOM aw- 
MOM, TO MO^HO HaSjUOAaib KapXHHy oSxeKaHHH BOBAyXOM 

Tejia. M c(|)OTorpa(j3HpoBaTb ee. nojryqeHHbifi gh<hmok Hasbi- 
BaiOT cneKxpoM ofixeKaHHH,, hjih aapoAHHa- 
MHH.ecKHM. cneKxpoM Aa-HHoro xeJia. 

Ha pHc. 10 H3o6pa>KeHbi cneKxpbi o6TeKaHHH nJiocKofi 
njiacTHHKH, mapa h xe^a o6TeKaeMOH (jjopMbi. Mh bhahm^ 
HTO 3TH Cn0KXpbI COBepmeHHO paSJIHHHbl. npHHHHbl paSJIH- 
qHH , cnf.KxpoB cxanyx hchh, ccjih paccMoxpexb hejichkh, 
Koxoipbie npoHcxoAHx npH O'fixeKaHHH pasHbix no ^op-Me 

xejl BOBAyXOM. 3th HBJieHHH paGCMOXP'HM AajIbUie, 3 BACCb^ 
saMexHM, HTO cjDop'Ma xejia h nojiOKeHne ero b noxoKe 
CHJibHo BJiHHiox Ha xapaKTOp oSxeKaHHH H xeM caMbiM Ha 
sejimnny h. HanpasjieHHe aapoAHHaMnnecKofi GHJihi:. 

§ 15. OCHOBHOH 3AKOH GOnPOTHBJlEHHIl BOSAYXA 

HblOXOH HaiiieJT, HTO BeJlHHHHa CHJIbI COnpOXHBJieHHH npjT- 
ikio nponopuHOHajibHa MaccoBOH njioxHocxH BosAyxa, njio- 
maAH HaH6ojibmero nonepenHoro eeneHHH xeAa h* KsaApa- 
xy CKOpOCXH ABHH^eHHH. 
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Phc. 11. CxeMa o6TeKaHHH B03;iyxoM: a — njiocKOH KpyrjiOH nJiacxHHKn; 

6 — lejia HaHdojiee BbiroAHofl aapoAHHaMHnecKOH 

C pasBHTHeM jieraHHH 6biJio ycTaHOBJieno, mto xoth 3 to 
nOvTOJKCHHe H BepHO, HO HejlOCTaTOHHO, laK KaK B (J)OpMy- 
jiHpoBKe HbiOTOHa HHKaK He OTpaHcena saBHCHMocib conpo- 
THBjieHHH Bosziyxa OT (J)opMbi xejia. npHBCAexM TaKOH npa- 
Mep. 

nycTb Ha Kpyrjiyio njiacraHKy (pHc. 11, a) h na sepeie- 
HooSpasHoe xejio (pHc. 11,6), HaH^ojibuiee nonepeqHoe ce- 
HCHHe Koxoporo paBHo njiomaAH nJiacxHHKH, Ha6eraex no- 
TOK Bosayxa co CKopocxbio V. no Hbioxony, cHJia conpo- 
xHBJieHHH BOBnyxa B 060HX cjiynanx noJiyHaexcH ojina h 
xa >Ke. B aeflcxBHxejibHocxH yae cHJia conpoxHBJieHHH bo 3- 
Ayxa npH aBHH<eHHH HSoSpanceHHoro xejia no.iynaexcH npii- 
MepHo B 25 pas Menbuie, neM hjibcxhekh. PasHHua orpoM- 
Han! 

nosxoMy B ^^opMyjiy Hbioxona 6biJi BBeaen nonpasoH- 
HbiH K03(})(^HUHeHx, onpeaejiHiomHH BJiHHHHe 4)opMbi xeaa 
H nojio>KeHHH xejia b noxoKe, KoxopbiH nasbiBaexcH aspo- 
^HHaMHHecKHM K034)(})HUHeHX0M (o6o3HaHaex- 
CH 6yKBOH c), B cospeMeHHOM BHAe (J)opMyjia conpoTHBAe- 
HHH B03Ayxa nBuiexcH xaK: 

/? = g ■ ^2^ xS (/ca), 

FAe R — aspOAHHaMHHecKan CHAa (/ca); 

c — aapoAHHaMHHecKHH K034)(^HUHeHx (6e3pa3.MepHoe 
HHCAo), on'peAeAaeMbiH onbixHbiM nyxeM; 

Q — MaccoBaa nAoxHocxb BOSAyxa (/ca ceK^lM"^); 

V — CKOpOCXb ABHJKeHHH XeAa HAH CKOpOCXb HOXOKa 
(M/ceK ) ; 

S — HAomaAb xapaKxepHoro cenenHA xeAa (y xpbiAa — 
HAomaAb ero b nAane). 

TaKHM ofipasoM, aapodunaMUHecKan cuAa npnMo npo- 
nopt^uonaAbna ceoeuy aspodunaMUHecKOMy KOd(p(put{ueH- 
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ry, cKopacTHOMy nanopy u nAomadu MudeAH reAU (y Kpti- 
Aa — riAomadu KpbiAa). 

ripHBeAeHHaH 4)opMyjia HBJiHercH ochobhoA, tbk Kax 
no aHaJiornnHbiM eft (}3opMyjiaM mokho onpeAeJiHXb 
MHHy JIIO60H aSpOAHHaMiH^eCKOH CHJIbl. B OCHOBHOft (|)opMy- 
jie 6 yjxeT MeHHTbCH to^ibko o6o3HaneHHe ghjim h ee ko3(J)- 
4>HUHeHTa. 

§ lb. CHMMETPHHHOE OBTEKAHHE H B03HHKHOBEHHE 
CHJlbl JlOBOBOrO COnPOTHBJlEHH5I 

C « M M e T p H n H bi M HasbiBaeTCH TaKoe oSxeKaHHe, 
npn KOXOpOM JIHHHH XOKOB XO>KAeCXBeHHbI OXHOCHXeJIbHO 

ocH OHMMexpHH XGJia (oM. cnexxpbi (Ha pwc. 10). CiiMMex- 
pHHHoe o6xeKaHHe bosmokho xojibKO B xex c^nyHanx, KorAa 
xejio HMeex CHMMeTpHHHyio (})opMy h ero ocb cHMMexpHH 
napajiJiejibHa noToxy. 

ripH CHMMexpHHHOM o6xexaHHH BOBHHXaeX aapOAHHaMiH- 
Mecxan cHJia, HanpaBJiCHHan npoxHB ABH>KeHHH xejia (x. e. 
no noToxy, ecJiH xejio nenoj^BH^XHo, a ASHHcexcn Bos^yx). 
3xy cHJiy nasbiBaiox chjioh jio6oBoro conpoxHB- 
JieH'HH, HJIH, npocxo, JIo6 0BbIM COnpOXHBJie^ 
H H e .M, H o&OBHanaiOT OyxBoS Q. 

PaccMOxpHM cHanajia npocxoft cjiynafl — Ha6era'HHe no- 
xoxa B03;iyxa Ha njiocxyio xpyrjiyio nJiacxHHxy, nocxaBJien- 
Hyx) ;nepne.HAHxy^H.pHo noxoxy, x. e. nojx yrjiOM 90® 

(pHC. ll,a). 

rioxox, HaderaiomHH na riJiacxnHxy, xopmobhxch eio, 
Tax xax njiacxHHxa HBjiHexcH Hero npeonxcTsaeM. Flo 
.3XOH npHHHHe noxox ABBHX Ha njiacxHHxy, h xeM OHJibnee, 
neM 6o.nbLue cxopocxHOH nanop. lloaxoMy Aa.BJieHHe bob- 
ayxa BnepeAH nJiacxHHXH noBbimaexcH. Cxppocxb nacxHU 
BosAyxa, 6jiH3xaH x nyjiio b uenxpe njiacxHHXH, x xpanM 
ee yBejiHHHBaexcH. yBeJiHneHHe cxopocxiH npoHCXo/inx no 
TOH npHHHHe, Hxo cxpyHXH BOS Ayxa, orndaiomae nJiacxHH- 
xy, cy^xeHbi, a npn cynceHHX cxpyH cxopocxb hx Bospacxaex. 
OdornyB njiacxHHxy, cxpyiixH BOSAyxa, ABHrancb no HHep- 
UHH Aa«/ibiiie, He Moryx cpasy coMxnyxbCH nosaAH nJiacxHH- 
XH H oxpbiBaioxcH OX Hee. 3x0 HBJieHHe HasbiBaexcH cpu- 
BOM cxpyH. BcjieACXBHe . cpbiBa cxpyH nosaAH njia- 
CTHHXH o6pa3yexcH paspe^xcHHe, x. e. o6.nacxb noHH5KeH- 
Horo AaB.neHHH. CxpyiH BOSAyxa BpbisaioxcH b 3xy oS/iacxb 

36 . . 
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H, saRpy^HBaacb, oSpasyioT bhxph h o6paTHbie tokh Boaay- 
xa. rio Mepe yaaJieHHH or njiacxHHKH BHxpesoe aBH>KeHHe 
satyxaeT h hotok BbipaBHHBaeicH. 

TaKHM ofipasoM, nepeA nJiacTHHKoft nojiy^aetca noBbi 
uieHHoe AaBJieHiHe BosAYxa, a nosaAn Hee noHH>KeHHoe- 
B pesyjibTaTe pasHOCXH AaBJieHHH (h OT^acTH BCAeACiBHc 
rpeHHH BOSAyxa) BOSHHKaex aapoAHHaMHMecKaH cH.ia, npn- 
.lOJKeHHan b ueHxpe nJiacxHHKH h HanpaBJieHHaH no noxo- 
Ky, T. e. CHJia jioSoboxo conpoxHBJieHHH. 

'Mxo6bi yMeHbui'HXb Ao6oBOe conpoxHBJienHe, HaAoyMenb- 
lUHXb pasHOcxb AaBJiGHHH, AGHcxByiomyio na nJiacxHHK}. 

Ecjih njiacxHHKy cHadAHXb cnepeAH xynofl KOHycoo6- 
pasHoii HacxaBKOH (pnc. 1L6), xo cnepeAw AaB^xenne ana- 
HHxeJibHo noHHSHXcH. Mxo6bi H360>Kaxb cpbiBa cxpyn, cjioj 
A yex cnadAHXb nAacxHHKy eme h kopmoboh aaocxpennoH 
KOHycoo6pa3Hofi HacxaBKOH, aanoJiHiHB (^opMOH 3 xoh na 
cxaBKH BCK) o6jiacxb noHH>KeHHoro AaBJieHHH. B nxore pas- 
Hocxb AaBAeHHH BnepCAH H noaaAH noAyHeHHoro xejia cxa- 
Hex MHoro MeHbiiie h jio6oBoe conpoxHBJieHHe yMenbiiiHXCH 
npHMepHo B 25 pas no cpaBHeHHK) c nAacxHHKofi. 

TaKHM o6pa30M, mu nojiy^HJiiH xeAO naneo^iee BuroA- 
HOH aapOAHHaMHneCKOH (J)OpMbI, npH XaKOH 430pMe nOXOK 
pasACJinexcH nepeAHeft nacxbio xejia, xenex baojib ero ryiaA 
KHX 6okob h njiaBHO cxeKaex c saocxpennoH kopmoboh na- 
cxH. Te^a noAo6HOH (J)opMbi noAynHAH HasBanHe xopo- 
Luo oSxeKaeMbix. 

Hb CKasaHHoro Bbime CJieAyex, nxo CHJia aoSobofo co- 
npoxHBJieHHH CKAaAbiBaexcH h 3 Asyx nacxeH: chjiu conpo^- 
xHBAeHiHH, B03HHKaiomeH B peByjTbxaxe paSHOCXH AaBJieHHH 
nepeA xeAOM h n03aAH Hero, h chau conpoxHBAeHHH, boshh- 
Kaiomeft BCAeACXBHe xpeHHH BOSAyxa b norpaHHnnoM CAoe. 
rioaxoMy MOH^Ho cKasaxb, nxo cocxaBHUMH SAeMenxaMH ao- 
6oBoro COnpOTHBAeHHH HBAHIOXCH COnpOXHBACHHe 
AaBAeHHH ;H COnpOXHBAeHIie xpeHHH. 

Kaxan h 3 3xhx qacxefi Ao6oBoro conpoxHBAeHHH hb- 
AHexcH npeoSABAaiomefi, saBHCHx ox 4)opMt)i xeAa. 

y XeA HAOXOfi 450pMbI OCHOBHyiO Hacxb A060B0r0 conpo- 
XHBAeHiHH COCXaBAHCX COnpOXHBAeHHe AaBAeHHH. y xopo- 
mo ofixeKaeMUx xeA, naoSopox, npeo6AaAaiomHM HBAnexcH 
conpoxHBAeHHe xpenan (nocKOAbKy y hhx oonpoxHBAeHHe 
AaBAeHHH HesnanHxeAbHo). C ueAbK) yMenbuiHXb conpoxHB- 
AeHHe xpeHHH BbiSapaiOT xopouio oSxexaeMyio (|)opMy h 
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TmaieJibHo odpaSatbrsaiOT noBepXHocTb Tejia-nyiGM 
pOBKH H nO./IHpOBKH 66. . . / 

Cnjia JioSoBoro conpoiHBjieHHH Q moh<6t 6brTb MaT6Ma- 
TH^6CKH Bbipa>K6Ha nO OCHOBHOH (i)'OpMyjie COnpOTHBJieHHH 
BosAyxa, pasjiHMHe Sy/iex TOJihKo b o6o3HaH6HHH aapoAH- 
HaMH^eCKOrO K03(J)(J)HUH6HTa, a HMeHHO: 

Q = -S (K2) , 

rae Cjf aspOflHHaMHHeCKHH K03(j)4)HUHeHT CHJIbI JlO&OBOrO 
conpoTHBJieHHH, onpeae.aHeMhiH ji;ih Kax/ioro re- 
Jia onbiTHbiM nyxeM. 


§ 17. A3POAHHAMHHECKHE K03<I>4>HUHEHTbI 
JIOBOBOrO COnPOTHBJlEHHfl PA3JlHHHbIX TEJI 
H HEHECyiUHX .aETAJIEH CAMOJIETA 


Hs npHBefleHHOH HH>Ke TaSjlHUbl BH^HO, ^ITO HaHMeHb- 
lUHe K03(j)(l)HUHeHTbI .aoSOBOrO COnpOTHBJieHHH HMeiOT oSie- 
KaeMbie rejia BpameHHB*, npH^eM BejiH'iHHa ko 3 (J)(J)huh 6 h- 
Ta flJlH HHX SaBHCHT OT y>[l.nHHeHHH Tejia. 

y^lJiHHeHHeM ofiTeKaeMoro Tejia HasbiBaercH otho- 
uieHHe fljiHHbi Te;ia k ero HaHfiojibuieMy jiHaMerpy. Haafio- 
Jiee BbiroflHoe yA-fiHHem-ie paBHo 3 — 3,5. llpH MeHbuieM 
yfljiHHeHHH pacTex conpoTHB.neHHe flaBJieHHsi, npn SojibuieM 
Bospaciaer conpoTHB.neHHe xpeHHH. 

HaHSojIblUHft K03C|3c|DHUHeHT JI 060 B 0 r 0 COnpOTHBJieHHH 
aaer nojioe nojiyiuapHe, o6pameHHoe BbinyKJiocxbio Haaaa,. 
3x0 oSxiHCHHexcH xeM, qxo npn xaKOH 4)opMe CH.abHo yae- 
JiHHHBaexcB flaB.xeHHe Bnepe^H no.ayiiiapHH, BCJie^cxBHe 
Hero pasHocxb aaBJieHHH Bospacxaex. llpH ofipaxHO.M no.fio- 
h^hhh no./iymapHH oSxeKaHHe 6yaex 6ojiee njiaBHbiM h ko- 
3q)(pHUHeHx conpoxHB.aeHHfl yMeHbiuaexcH b 4 pasa. Ha 

3X0M H ocHOBano ycxpoHcxBO aaeMOMexpa (PoSaHsoHa) 

npaSopa ^.BH^onpeflejieHHfl CKopocxH Bexpa. 

Ha TipyroH npHBeAeHHofi xa6.nHue Aanbi K03(j){j)HUHeHTbi 
.noSoBoro conpoxHB.neHHH HeKoxopux HeHecyiuHx flexa.fiefi 
caMOJiexa. He.HecymHMH iiexa,nHMH o6biHHo HasbiBaioT Bce 
BHeiUHHe HacxH caMo,aexa, sa HCPUnoieHHeM Kpujia (Kpbijio 


spameHHH HasuBaercn reao, oepaaoaaHHoe apa- 
meHHeM njiocKOH aHHHH BOKpyr HeKoxopofl och; nanpHMep; Bpamaa 
nojiyoKpyjKHocTb BOKpyr AHaMeipa, no.fiyHHM map. 
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aasHBaiOT Hecyiuefl noBepxHocTbio, rax KaK oho 
iioA.^iep>KHBaeT B BOSAyxe — Hecei — bck) MaiUHHy). no^b** 
syncb 3T0H Ta 6 jiHueH, peniHM saxL^^y* 
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Sa^ana. OnpeAejiHTb jio6oBoe conpoTHB.TieHHe (j)i03eAB>Ka caMo^e- 
'ra, jiexHmcro co cKopocTbio 360 KMlnac^ t. e. 100 MjceK^ Ha bbicotc 
5000 M. OioaejiHK HMeex xopomyio oOieKaeMyio (})opMy. njiomaAir 
'MHAejifl 4)K)3eAH>Ka .S= 1 

PeiiiCHMe. Ha Ta6jiHUbT bhahq, bto K03(t)4)HUHeHT JioooBoro co- 
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npoTHftfteHHH $t03e;iH3Ka xopouiefi oereKaeuoft (})opMbi c^ = 020 ita- 
TaCjiHue CTaHflapTHOH aTMoc(l)epu HaxoAHM, mto na Bbicore 
5000 M njiOTHOcTb BOSAyxa g = 0,075 kz czk^Im*. 

OnpeA&naeM CHAy Q: 


Q = 0,20 


0.075 • 1002 


1 = 75 


KZ. 


HraK, HaftfleHHbie onbixHbiM nyxeM anaqeHHH K 034 )i(j),HUH- 
eHXOB JIoSOBOrO COnpOXHBJieHHH CB 0 HHXC 3 B XaSjIHUbI, KOXO- 
pbiMH 3 axeM H nojibsyioxcH Ha npaKXHKe. OpHBeAeHHbie Ha- 
MH xa6ji'HUbi (cocxaBJieHHbie b ochobhom no «CiTpaBOHHHKy 
aBHaKOHCxpyKxopa», h 3 h. IIAPH) hbjihioxch JiHiub npHMep- 

HblMH. HjIH XOHHbIX paCHexOB HCIlOJIbByiOXCH nOJIHbI& 

xaSAHUbi. B HHX ,naioxcfl xoHHbie cxe'Mbi .HcnbixaHHbix 
aexajieft h npHBonHxcH aaHHbie, xapaKxepHByiomHe ycm- 

BHH HcnbixaHHfi, npH KOXOPHX SblJIH HafifleHbl K 03 (J)(J)HHH- 
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eHTbi. Ho Aa>Ke h TaKHe Ta6jiHUbi ^acio oKasbiBaKDiCH He- 

AOCTaXOMHblM'H. OopMbI COBpeMCHHblX CaMOJICTOB HaCTOJlb- 
Ko pa3Hoo6pa3Hbi, ^TO sapanee npeAycMorpeib h Hcnbiiaib 
Bce BapHaHTbi HeB03‘M.OH<HO. riosTOMy B pH;ie cJiynaeB npo- 
Ae^biBaiOTCH pac^exbi, Koxopbie saxeM yxoHHHioxcH iryxeM 
npoziyBOK MooiejieH hjih ;ia>Ke caMOJiexoB b aaponHHaMHHe- 
CKHx xpy6ax. 

§ 18. HECHMMETPHHHOE OBTEKAHHE H B03HHKH0BEHH E 
nOJIHOH A3P0AHHAMHHECK0H CHJlbl 

HecHMMeTpH^Hoe o6xeKaHHe HaSjiioiiaexcH b xex cjiy- 
nanx, Kor^a ocb cHMMexpHH xejia He napa.njieJibHa noxoKy 
(pHc. 12) HJiH Kor^a caMo rejio HMeex HecHMMexpHMHyio 
({jOpMy. ripH HeCHMMexpHHHOM OfixeKaHHH aapOAHHaMHHe- 
CKan cKJia oxKJioHHexcH b cxopoHy ox HanpasjieHHH noxo- 
Ka, npH^eM H 3 MeHHexcfl h BejiH^Ha cHJibi. 

Ha pHc. 12 HSofipan^eHa cxeMa oSxeKaHHH njiocKOH 
npHMoyrojibHOH njiacxHHKH, nocxaBJieHHoft nojx ocxpbiM 
yrjioM K noxoKy. llepeA njiacxHHKoii, Kax h b cjiy^ae chm- 
MexpHHHoro oSxexaHHH, npoHCXoAHx xopMOH^eHne noxoxa 
H, cjieAOBaxejibHO, noBbimeHHe AasjieHHH. 3a njiacxHHKofi 
AaBjieHHe noHHHceHHoe, npHHeM HaHSojibuiee noHHjKenHe 
4aBJieHHH HMeex mccxo He npoxHB uenxpa njiacxHHKH, a 
6jiH}Ke K ee nepeAHeMy pe6py. 06xeKaH nJiacxHHKy, noxoK 
oxK«/ioHHexcH ox cBoexo nepBOHanaJibHoro HanpasjieHHH — 
npoHcxoAHx CiKoc noxoKa. 

AapoAHHaMHHecKaH CHJia R BOBHHxaex b pesyjibTaxe 
pa3HOCXH AaBJieHHH 
nepeA nJiacxHHKOfl h 
3 a Hefi, a xaKHce 
BCJieACXBHe XpeHHH 
B03Ayxa B norpaHHM- 
HOM cAoe. AaBAeHHe 
B03Ayxa BcerAa nep- 
neHAHKyAHpHO no- 
BepXHOCXH, C Koxopoft 
B03Ayx conpHKacaex- 
CH, HO BCAeACTBHe Ha- 
AHHHH XpeHHH CHAa R 
HeMHOrO OXKAOHHeXCH 
HasaA ox nepneHAHKy- 
AHpa K nosepxHocxH 



Phc. 12. HecHMMeipHMHoe o6TeKaHiii' 
njiocKOH np5iMoyro.abHOH nJiacTHHKM 
(noA ocTpHM yrJioM k noTOKy) h pa3- 
jioHieHHe nojiHOH aapOAHHaiviHqecKOH 
CHJibi Ha noATieMHyK) CH.ny h cHjiy 
JIo6OB0rO COnpOTHBAeHHH 


At 
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TIJiaCTHHKH. TotIKa nP'HJIOJKeHHH CHJIbI R HaXOOTTCH He B 
■ ueHTpe njiacTHHKH, a SjiHHce k ee nepeAHeMy pe6py — xaM, 
sjj^e pasHocTb zia.BJieHHH HanfiojibuiaH. 

yroji, cocTaBJiHeMbiH njiocKOcxbio nJiacTHHKH c HanpaB- 
.;ieHHeM noTOKa, HasbiBaiOT yrjioM araKH. IlpH 
HSMeneHiHH yrjia - araKH KaprHHa oSreKaHHH 6yAeT 
MeHHTbCH, nOSTOMy fiyAyr HBMeHHIbCH KaK BeJIHHHHa CH- 
JIbI Ry xaK H ee HanpaBJieHne h xoHKa npHJioH<eHHH. 

Pa3JioH<.HM CHJiy R no npaBHJiy napaJiJiejiorpaMMa Ha 
.ABC cocxaBJiHiomHe: no noxoKy h nepneHAHKyjinpHO k ne- 
-My. Cnjia, HanpaBJieHHan no noxoKy, 6yAex xopMOSHXb 
.ABHH^eHHe njiacxHHKH; noaxoMy ee, kbk h b cjiynae chm- 
MexipHHHoro o6xeKaHHH, nasbiBaiOT chjioh jioSoboto 
conpoxHBjieHHH' (oSosHaneHHe xo H<e). Cnjiy, na- 
:npaBJieHHyio nepneHAHKyjiHpHo noxoKy, nasbiBaiox noA'b- 
'CMHOH CHJIOH (o6o3HanaK)x SyKBOH y). OAHaKO xaKoe 
HasBaHHe He cjieAyex noHHMaxb b xom cMbicjie, nxo axa ch- 
-Jia 6yAex‘ o6H3axejibHo noAHHMaxb njiacxHHKy BBepx; b 
SaBHCHMOCXH OX nOAOHCCHHH . HJiaCXHHKH OXHOCHXeJIbHO 
seMAH oHAa y Mo>Kex 6bixb HanpaBAena Bsepx, b6ok hah 
BHH3. 

KbK BHAHM, npH HeCHM.MeXpHHHOM o6xeKaHHH CHAa co- 
npoTHBJieHHH BosAyxa HBAHexcH paBHOAeHCXByiomeH AByX 
■aapoAHHaMHMecKHX cha. HooxoMy b xbkhx cAynanx cHAy 
R HasbiBaiox noAHofl aspoAHHaMnnecKofl chaoh. 
Ee BeAHHHHy, Kax H BeAHHHHbl ee COCXaBAHIOmHX, MOHvHO 
•onpeAeAHXb no ocHOBHOMy saKOHy conpoxHBAeHHH bo 3- 
Ayxa. 

noAx>eMHaH CHAa nAocKoft nAacxHHbi, nocxaBACHHofl 
noA ocxpbiM yxAOM k noroxy, ofiMCHHex noAex BOSAym- 
H'oro sMen. 

J rioAx^eMHaH CHAa KpbiAa, kbk 6yAeT noKasano AaAbuie^ 
BosHHKaex HecKOAbKo HHane, hcm noAx»eMHaH CHAa hao- 
CKOH ITAaCXHHbl. 
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rjlABA IV 

ASPOflHHAMHHECKHE XAPAKTEPHCTHKH 
KPblJIA 

§ 19 . KPblJlO CAMOJIETA. VrOJl VCTAHOBKH H VrOJI 
ATAKH KPblJIA 

HasHaneHHe KpbiJia — cosAaBaib noA'beMHyio CH.ny, ne- 
o^xoAHMyio AJiH noMep>KaHHH caMOJiexa b Bosziyxe. MeM 
6ojihuie nojx'heMmn cHJia h MCHbuie JioSoBoe conpo- 

THBJieHHe Kpbijia, TCM Jiy^iue ero a3poAHHaMHqecKHe Ka^e- 
CTBa. 3 th KaMeCTBa SaBHCHT OT ()30pMbI KpblJia. OopMa 
KpbiJia onpeAejineTCH: 1) (})opMOH ero npo4)H;iH h Ha6opoM 
n'poc{)HJieH, 2) (J)opMOH KpbiJia b njiaae h 3) bhaoim Kpbijia 
cnepeAH. 

OopMa KpbiJia Mo^KCT 6biTb oneHb pasHooSpasHOH (hc- 

CAeAOBaHbl TbICHHH npO(j)HAeH), HO BCe npo4)HAH Moryi 
6biTb pasAeAeHbi Ha nerbipe iHHHHHbie rpynnbi: BornyTO- 
BbinyKAbie, HAocKO-BbinyKJibie, ABOHKOBbinyKAbie h chm- 
MeipHHHbie (pHC. 13, a). Ha pncyHKe noKasanbi: A — nepeA- 
HHH TOHKa npo4)HAH, B — SaAHHH TOHKa, b — xopAa npo- 

4)HAH. 

y BorHyro-BbinyKAbix h nAOCKO-BbinyKAbix npo(})HAeH 
XOpAOH CHHiaiOT OTpCBOK KacaieAbHOH K HH>KHeMy o6bo- 
Ay npo({)HAH, saKJiioHeHHbiH Me>KAy nepeAHeft h saAHefi 


i 



Phc. 13. OopMM KpbiJibeB caMOJiera: a — ocHOBHue (})OpMbi 
npo(J)HJieH KphiiJibeB (cBepxy bhhb): BorHyio-BbinyKJiaB, njio- 
CKo-BbinyKJiaH, ABOHKOBbinyKJiaH h cHMMeTpHMHan; 6 — cjjop- 
Mbi Kpbi/[a B n;iaHe (csepxy bhhb): sjijiHnTHqecKaa, TpaneuHe* 
BHAHaH, npBMoyrojibHafl h CTpeAOBHAHasi 
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Phc. 14, MaKCHMajibHaa KpHBHSHa h MaKCHMajibHan 
To/imHHa npo4)H;iH Kpujia 

TOMKaMH npo 4 )HJIH. y Z^BOHKOBbinyKJIblX H CHMM'erpHMHblX: 
npo4)HJieH xopAOH cTOxaioT oipesoK npHMOH, coeAHHHiomeH; 
nepeAHKDK) h bhahiok) to^kh .npoc})HjiH. 

HaHfiojiee cymecxBeHHbiMH reoMeipHMecKHMH xapaxie- 

pHCTHKaMH (|)OpMbI npOCl^HJIH HBAHIOTCH CPO OTHOCHXeJIbHafT 
KpHBHBHa H OTHOCHTeJIbHa5I fojiiUHHa. 

O THO'C HTeJI bH OH K p H B H 3 H 0 ft npO(f)HJlH HaSbl- 

BaeicH HandojibLuee paccTOHHHe / Mexc^y xopAoft h cpeA' 
Heft ji'H'HHeft npo4)HJiH, BbipaxceHHoe b npoueHiax a^hhm 
xopAbi (pHC, 14); cpeAHioio jihhhk) noJiyHHM, ecAH BHyrpK 
o6BOAa npo4)«ji5i npoBe^eM pHA OTpeaxoB, nepneHAHKyAxp- 
HbIX XOpAe, H CepeAHHbl HX COeAHHHM HAaBHOft AHHHeft. Ot- 
HOCHTeAbHaH KpHBH3Ha OfiblHHO paBHa 2 — 4% AAHHbl XOp- 
Abl, y CHMMCTpHHHblX npO(J)HAeft KpHBH3Ha paBHB HyAK)^ 
rax Kax xopAa hbahotch OAHOBpeMeHHo h cpeAHeft ah- 
HHeft. 

OxHOCHTeAbHOft XOAlAHHOft npO(})HAH HaSbI- 
BaexcH ero MaKCHMaAbHaH xoAmnna Bbrpa>KeHHaH xax- 
yK-e B npoueHxax A-/iHHbi xopAbi (pnc. 14). Ecah c Menbuie 

8% AAHHbl XOpAbI, npo4)HAb HaBblBaiOX XOHKHM; eCAH C CO- 
cxaBAHex 8 — 12% a^hh xopAbi, npo(J)'HAb nasbiBaKDr 
cpcAHHM; ecAH xce c 6oAbiiie 12%, >npo(J)HAb inasbiBaiOT 

XOACXbTM. 

AapoAHHaMHqecKHe Aa6opaxopHH npoBOAHx HCCAeAOBa- 
HHH (npoAyBKy) KpbiAbeB B xpyOax h pesyAbxaxbi cboaht 
B xa6AHUbI ,H rpa(j)HKH. - 

KaxcAOMy npo^^HAio KpbiAa npHc-eaHBaexcH HaHMCHO- 
Ba-HHe H HOMep, nanpHMep UAFU-B, qxo OBHanaex: npo- 
4)HAb AaSopaxopHH UAPH, cepHH B. HHoxAa MapxnpoBKa 
.npo4)HAH yBH3biBaexcH c ero ochobkhmih xapaKxepncxHKaMH 
(nanpHMep, iiiH({)p 23012 oaHanaex: nepsan UH(j)pa — oxho- 
cHxeAbHaH KpHBHSHa; cAeAyiomne abc UH4)pbi — paccxoHHHe 
MaXCHMaAbHOft TOAmHHbl npO(J)HAH OX 6X0 nCpeAHCft XOHKH 
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B npoueHxax xopAw; nocjieAH.He Ase uH(J)pbi — ox- 

HOOHXeJIbHaH XO*^IlJ,HHa npo4)HJiH). 

Hacio KpbiJio HMeex He oahh h tot >Ke npocj)HJib no 
pasMaxy, a naSop npo(})HJieH c nocTenenHO MeHHioiueHCH 
OTHOCHTeJlbHOft KPHBH3HOH. 3tO THK HaSbIBaeMaH 33' 
KpyxKa KpbiJia. Uejib ee — yBejiHHHib npoHHOcxb xpujia « 
yjiyniiJHTb ero aapoAHHaMHMecKHe KanecTBa, a tbm caMUM 
H jieTHbie cBOHCTBa caMOJieTa. 

OopMa KpbiAa B njiane mojkbt 6biTb pa3Hoo6pa3HOH. 
OcHOBHbie 4>opMbi noKaaaHbi Ha pnc. 13,6. 

HaHBbiroAHeHiueH b aapoAHHaMnnecKOM OTHOuieHHH hb- 
JineTCH SJIJlHniHHeCKaH 4^0pMa, ho KOHCTpyKTHBHOe BbinOA- 
HeHHe ee npeACTaBAneT snanHTejibHbie TpyAHOCTH. Hanfio- 
jiee pacnpocT-paHeHa TpaneuHeBHAHan (})opMa, npH6jiH>KaiO‘ 
mancH k HaHBbiroAHeHiueH h JierKO BbinoJiHHMan. IlpHMO- 
yroAbHan (J)opMa, HaHMenee BbiroAHan, npuMenneTCH peA- 
Ko. y TpaneuHeBHAHbix h npuMoyrojibUbix KpujibeB kohuu 
ofibiuHo aaKpyrjiHiOTCH, Tax Kax axo yAyuuiaeT aapoAHHa- 
MHXy XpblAa. CxpeAOBHAHaH (J)OpMa C fiOAbUIHM yrJIOM 
CTpeJIOBHAHOCTH UpUMeU^eTCH XOJIbXO Ha peaXTHBHbIX ca- 
MOJieiax; na bhhtobhx Hce caMOAexax uHorAa npuMeuneT- 
CH JIHUIb HeaHaUHTeJIbHaH CTpe/IOBHAHOCTb C UeAbK) yAyu- 
lueHHH ycTOHUHBocTH caMOjieTa. 

KphiJihK uacTo H'MeiOT TBx HasbiBaoMoe nonepeuHoe V, 
-ecjiH cMOxpeTb Ha caMOJiex cnepeAu (puc. 15). Flonepeu- 
Hoe V CBH 3 aHo c {J)opMOH xpbijia B njiaue h HMeex ue.xbio 
yjiyuuiHTb ycTOHMHBOCTb caMOAexa. 

Ha puc. 15 noxasaHbi xpH npoexuHH xpbiJia npnMO- 
yrojibHOH 4>opMbi c 3axpyrjieHHbiMH xonuaMH h ero reoMe- 
ipHqecxHe ajieMeHXbi: ABCD — nAomaAb xpbiAa, xoTopyx) 
AaAbiue 6yAeM o6o3HaMaTb 6yxBOH 5; / — pasMax xpbiAa; 
b — xopAa; AB — nepeAunn xpoMxa; CD — aaAHHH xpoM- 
xa. 

riAomaAb npHMoyroAbHoro xpbiAa paBHa npoH3BeAeHHio 
pa3Maxa Ha xopAy: 

S = lb, 

OiHomeHHe pasMaxa x aarhc xopAbi HaabiBaexcH yA- 
jiH'HeuHeM xpbiAa h oSosnauaeTCH rpeuecxofi fiyxBofi 
A (AHMSAa). CACAOiBaxeAbHo, 
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3to mo^ho sanHcajb h no-;ipyroMy, ecjiH yMHO^Hib 
,H snaMeHaiejib «a /. rio;iy™M: 



y TpaneuHesHOTbix h sjiJiHnxH^ecKHX Kpbi/ibeB 
xop;ibi MCHHeTCfl no pasMaxy, noaroMy ynjinHenne Bbinn- 
cjiHK)T no BTopoH (jDopMyjie. VziJiHHeHHe Kpbijia HMeex 6o/ib- 
moe sHaqeHHe. HccjieAOBaH'Hn noKasaJiH, nxo c yBejinnenH- 
CM yziJiHHeHHH yjiyHinaexcn aopoAHnaMnnecKoe KanecxBO 
'KpbiJia. Ho yBejinnenne yA^nHHenHH (npn HeHSMenHOH njio- 
maAH) conpoBO>k;iaexcH yBe/mneHneM pasMaxa, a 3xo Be- 
ilex, npn JKejiaHHH coxpanHxb nponnocxb, k yBeiinnenHio Be- 
'ca Kpbijia. KpoMe xoro, SojibuioH pasMax b neKoxopbix cjiy- 
nanx (nanpHMep, y HcxpeSHxejiefi) neyiiofieH, xa.K KaK 
yxyiiniaex MaaeBpeHHOcxb xaMOJiexa. y cospeMeanbix ca- 
MOJiexoB ynjiaaeaHe b cpeziaeM cocxaBJiaex 6 — 10.- y njia- 
HepoB ynjiHaeane iiocxaraex 20 h 6oiiee. 

yroji ycxaHOBKH H yroji araKH Kpbijia. yrjioM yc- 
T a H 0 B K H Kpbiiia (pac. 16, a) aasbiBaexcH' yroji; cocxaB- 
iiaeMbiH xopiiOH KpbiJia c OasoBOH jiaaneH (})K)3eJia>Ka. yroTi 
ycxaaoBKH oObiaao HeBeiiak h y pasabix caMOiiexoB KOJie- 
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Phc. 16. yro;t ycTanoBKH h yroji aTaKii Kpbi;ia; BHuay — 
nojiojKHiejibHbiH, HyjieBOH H oxpHuaTejibHbifi yrjibi aiaKH 

fijieiCH OT 0 HO 2^. Bbi6op BejiHMHHbi yrjia ycxaHOBKH Kpbi- 
Jia ;iejiaeTCH KOHcrpyKTOpo-M c xaKHM pac^exoM, qxo6bi npH' 
nojiexe co CKopocxbio, c Koxopofi jiaHHbiH caMOJiex qame 
Bcero fiy^ex Jiexaxb, ycxanaBJiMBajicH 6bi no no- 

xoKy H, cJie/ioBaxeJibHo, /laBaJi 6bi HaHMenbuiee conpoxHs- 
JieHHe. ynnxbiBaiox xaKHce, nxo npn HajinnHH yrjia ycxanoB- 
KH 6ojibiiie HOC caMOJiexa HaKJioHnexcn n noaxoMy oSsop 
BnepcA yJiynuiaexcH. 

HHH<e npHBeaeHbi reoMexpHnecKne xapaKxepncxHKH 
KpbijibeB caMOJiexoB ^ k -18 h Hk- 11 (pHc. 17), noJiex ko- 
xopbix paccMaxpHBaexcH b nepBofi nacxH khhxh. 3k- 18 — 
yneSHbiH caMOJiex, a Hk-11 — yneQHo-xpeHHpoBOHHbift hc- 
.xpe6HxeJTb; o6a caMOJiexa — AByxMecxHbie Mononjianbi c 
HH3KO pacn0J10>KeHHbIM CB 060 AH 0 HecymHM KpblJIOM H y6H- 
paiomHMCH B nojiexe maccH. 


XapaKiepHCTHKa Kpujia 


Hk-18 


Hk.11 


OopMa KpHJia B njiane 
rionepeqHoe V 
yrOJI CTpeJIOBHaHOCTH 
npo4)HJib KpbiJia 
PasMax KpbiJia, m 
njiomaAb KpbiJia, 
JJjiHHa CAX*, M 
yaJiHHCHHe 

yro;i ycxaHOBKH KpbiJia 


TpaneuHeBHAHaH 

5°20' 

2^ 

rijiocKo-BbmyKjibiH 

10,6 

17 

1,686 

6,3 

2 ° 


TpaneuHeBHAHan 

5°57' 

9 ^ 05 ' 

rijiocKo-BbinyKJibift 

9.4 

15,4 

1,834 

5.2 

0^ 


* CAX — cpejiHHH aspoAHHaMHHecKaH xop^a; o hch 6y;iex CKaaa- 
uo B xjiaBe o6 ynpaBJiHCMOciH h ycxoHHHBOcxH caMojiexa. 
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yro^ ycTanoBiKH KpbiJia He cjiemyex nyraTb c yrjioM 
, ;aTaKH- ' KpbiJia. YrjioM a T.B;KH Kpbijia HasbiBaercH 
yroji a, cocTaBJiHeMbiS.-xop^pH KpbiJia c nanpaB^^^ 

:4ymHofi cKopocTH V (gm. pHC. l&yi jyvoji : Hasbi' 

-BaercH nojip^HTejibHbiM, Korzia hotok. HaiSeraeT Ha hhk- 
Hioid noBppxHOCTb KpbiJia (cm. pHc. 16, BHHsy). ripH Hyjie-, 

:bom yrjie axaKH HanpaBJieHHe noxoKa napa;i;ieji>HO xop^ie 
KpbiJia. Ecjih jKe.noTOK 'Ha6.eraex. Ha BepxHioK), nOB.epxHocxb 
:Kpbijia, yroji axaKH HasbiBaexcH oxpHiiaxejibHbiM. 

yroJi axa.KH jiexHHK MO>Kex HBMenHXb b nojiexe npH no^ 

. MOmH pyJIH BbICOXbl, OXKJIOHHH nOCJiejXHHfi BBepX H^TIH BHH3. 

‘ripH oTKJioHeHHH pyjiH BbICOXbl Ha Hepo Ha6eraex BCTpeH- 
HbiH noxoK BOSAyxa H, KaK y njiocKoft njiacxHHbi, BOSHHKa- 
«eT aopoziHHaMHHecKaH CHJia, MieHCTByiomaH ■ na noBepx- . 

Hocib pyjiH H cxa6kjiH3aTopa (pHC. 18). MoMeHx sxoh ch- . 

.jihi sacxaBJiHex caMOJiex HOBOpaHHBaxbCH BOKpyr nonepen- 
;hoh och, npoxoAHmefl nepes ueHxp xH>KecxH caMOJiexa (ona 
• nepneHAHKyjiHpHa nJiocKocxH -HepxeJKa) . * 

Ecjih JiexHHK oxKJiOHHex pyjib Bbicoxbi , BBepx (Sepex 
pyHKy ynpaBJieHHH Ha cedn),. xo aapoAHHaMHHecKan cHJia 
jieHcxByex na^BepxHioK) noBepxHOCxb pyjin h cxa6HJiH3axo: 
pa, B peayjibxaxe Hero caMOJiex noAHHMaex hog, h yro/i j 
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aiaKH yBejiHMHBaeicH. Ec.th >Ke jtctmhk otKcIouhc^t py.ii) 
BbicoTbi BHH3 {jxsiGT pyMKy OT ccSm) , aSpO^^HHaVIHUCCKaH 
CHJia AGHCTByex na hii>khioio noBcpxHocT!> py..j5} n cTaon- 
/iHsaxopa, BC.ieACTBHe Bero caMo.^er onycKacr iioty h yro;i 
axaKH yMeiibuiaeTCH. 

HsMeHHH yro.T aiaKH h oziHOBpeMeHHo HaMeiiHH bcjihhit- 
Hy CH.abi THTH BosjiyiiiHoro BHHia, .aeiHHK nojiynacT Hy>K* 
Hyio exiy cKopocib nojieia h HyncHbift HaK.’iOH ipacKTopuH 
no.aeia k ropHsoHiy. OicioAa hcho, KaK ne.THKa po/ib yivia 
aiaKH B no.ieie caMo.ieia. 

HiaK, yro.T aiaKH Kpbna jicihhk Mo>Kei H3MeHHTF> b 
H o.ieie, lor/ia KaK yro.i ycianoBKH Kpbuia ociaeicn hchb- 
MCHHblM. 0;i.HaKO B H 0,1016 MeH\;Xy 3IHMH VnaMH, KBK Mhl 
VBHAHM ;ia,ibme, cyiueciByci cenab. 

§ 20, B03HHKHOBEHHE nOAT>EMHOH CMJlbl KPblJlA. 

PACnPEAEJIEHHE AABJ1EHH5I HO KPblJiy 

nOATaCMHaH CH.ia KpblJia BOBHHKaei BC,/ieZlCIBHe HCCHM- 
MeipHMHoro oSieKaHHH ero BosAyiHHbiM hoiokom. TaKoe 
()6TeKaHHe BbisbiBaeiCH HecHMMeipHHiiocibK) tl^opMbi npo- 
(})H.aH HJiH HajiHHHe-M yr;ia aiaKH, h.th oj^HORpeMeHHO ooe- 
HMH 3IHMH npHHHHaMH, 

Ha pHc. 19 npHBCAeH cncKip o6TeKaHHH Kpbi.aa iipn 
MaJiOM nojio>KHiejib'HOM yme aiaKH, a Ha puc. 20 aano 
rpa4)HHecKoe HsoSpan^eHne o6ieKaHH5L PI 3 pncynKOB bhh- 
HO, Hio nepe;i KpbuiOM BosayiHHbiH hoiok paBae.THciCH h 
cipyHKH BOBAyxa o6ieKaK)i KpbiJio CBcpxy h chhbv neo^iH- 
HaKOBO. npH oSieKaHHH BepXHeH BhiiiyK.TOii noBepxnocTH 
Kpbi,ia, TaM, rae crpyHKH Boaayxa noa>KHMaiorca na-s i 


4 3a K, 253 
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Piic. 19. CneKTp oSxeKaHHH KpbiJia 
npH Ma.noM nojio>KHTe.FibHOM yrjie 
axaKH 



Pmc. 20. BosHHKHoaeHHe noAXjeMHOH 

CHJlbl Kpbijia 


HHepTHOCTH BO^Ayxa H Ct?- 
HeHHH HX yMCHbUiaiOTCH, 
B C'OOTBeiCTBHH C SaKO- 
HOM • HepaspblBHOCTH, 
•CKO'pocTb CTpyeK yaejiH- 
qHBaeTCJT. Ha tom >Ke 
ocHOBaHHH ■’ npH pacm.H- 
pe'HBH CTpyHKH npO'HCXO- 
AHT yMeHbiueHHe ee cko- 

POCTH. 

npH noJioH^HiejibHbix 

yrjiax aiaxH cpeAHHH 

CKOpOCTb O'STeKaKHH 

BepxHeft qacT'H npocJ^HJiH 
6o;ibiiie, neu hkhchch, 

n03T0-My, B COOT)BeTCTB.HH 
c saKOHOM BepHyjiJiH, 
€pe;iHee Aa-BJieHHe hba 
npocpHJiCM 6yAeT MCHb- 
me, qcM rioA hhm. B pe- 
syjibiaie pasHocTH a^b- 
,neHHH noA K'PbiJioM h 
HaA KpblJIOM H BOBHHKa- 
er noAT»eMHaH cH.na — 
TAatB'Haa cocxaBAHiomaH 
nojiHofi aapoAHHaM'HHe- 
CKOH CHJIbI KpbTAa 


(pHC. 20). 

PacnpeACJieHHe AaejicHMsi no Kpbijiy. CKopocTb BOSAy- 
xa HaA KpbiAOM, a b MeHbuieH Mepe h hoa kphiaom pas- 
AHHHa B paSHbIX TOHKaX npOClDHAH H, CAeAOBaTeAbHO, pac- 
npeAeACHHe AaBAeHHH no npo(j}HJiio xpHAa HeoAHnaKOBO. 
Hs np'HseAeHHbix pHcyHKOB bhaho, hto HanSpAbiiiyio cko- 
pocTb BOSAyx HMeeT HaA HaiiSojiee Bbiny.KJioH nacibio Kpbi- 
J 13 . (sAecb AHHHH TOKa Bcero ryme); noaxoMy AaBACHHe 
SAecb HaHMeHbiliee h pasHocxb AaBcneHHft noAynaexcH Han- 
Sojibuian. 


PasHocxb AaBJieHHH b pasHbix xoHKax npo'cjDHJiH Kpbijia 
Mo>Kex Sbixb HSMepena onbixHbiM nyxeM. JXjih axoro HaAo 
HSMepHXb cxaxHnecKoe AaBJieHHe b ax-Hx xoHKax (noA h 
H aA KpblJIOM). C axoH ueJibK) bo mhoxhx xoHKax' ceneHHH 
MOAe.aH KpbiAa ycxaHaBJiHsaioT xpyOoHKH h Ka^KAyio hs h.hx 
npHcoeAHHHiOT K MHKpoMaHOMexpy (hjth k xpyOxaM 6axa- 
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peHHoro MHKpoMaHOMeipa), KaK 3 to cxeMaiHHecKH iiona- 
3aHo Ha pHc. 21. 

TaKoe npenapHpoBaHHe moacjih HasuBaercH Apena- 
>K e M, a caMa uojiejih — a p e h h p o b a h h o ft. jlpeHH- 
poBaHHyK) MOAe‘^b KpbLia npoAyBaiOT b aapoAHHaMHHecKOH 
Tpy6e npH sa^aHHOM yr<ie aiaKH h no noKasaHHHM MHKpo- 
MaHOMeipOB onpeAeJiHiOT HsSbiTOHHoe AaB.ieHHe bo mho- 

THX TOMKaX HaA KpblJlOM H HOA KpbLJIOM (nOAOSHO 3T0My 
HccjieAyKDT pacnpeAe.aeHHe Aas.ieHHH no Kpbi.jiy n b uo:\q- 
re) . 

H 3 6 bi T 0 H H bi M A a B .n e H H e M HasbiBaeicH pa3- 
HocTb MOKAy AaBAenneM pi b HeKOTopoH tomkc Kpbuia n 
CTaninecKHM AaB-nenneM p HeBOBMymeHHoro iioroKa, t. c\ 

Pnw Pi P‘ 

H36biTonHoe Aae.neHHe hba KpbUioM iiojiynaercn oipn- 
uare.TbHbiM (^ocKo.^bKy AaB.neHHe hba Kpbi.ioM noHH>KeH(), 
T. e. Pi<Cp), a noA KpbLTOM HHorAa no.io>KHTe.nbHbiM. 

K 0 3 4) H u H e H T 0 M H 3 6 bl T 0 H H 0 F O A a B ;i 0 “ 

H H H Ha3biBaeTCH OTHomenne H36biTonHoro AaB.ieHHn k 
CK opocTHOMv Hanopy, t. e. 



2 

PeaynbiaTbi onbira oSbinno H3o6pa>HaiOT b bhab Anar- 
paMMbT. npocTenujHM H HaH6o.iee nanHARbiM cnoco6oM 



Phc. 21 . iXaBjieHH6 B 03 /i,yxa hqji kpujigm ii 1104 hum; cl — cx6Ma onbiia 
A^n^oiipeABjieHHH H36i>iTOMHoro AasjieHHB b hckotopoh xoMKe KpbiJia; 
n ,XHarpaMMa pacnpejxejieHHH AaBjienHH no npo^^njiio Kphuia 
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k^o 6 pa>keHHH kaptHHbl pacnpejl^ji^kHH /iaB/ieHHH no Kpbr- 
Jiy HBJiHexcH cnoco 6 BeKxo-poB. Oh cocxoht b xo>m, 
qxo BeJiHHHHy K 03 (J>C})HUHeHTa H 36 bIXOHHOrO AaBJieHHH ox- 
KJiaAbiBaiOT B HeKoxopoM Macuixa 6 e no nepneHAHKyjinpaM 
K noBepxHocxH Kpbi.na b HccJiejlOBaHHbix xon^ax (pnc, 
21 , 6 ). HanpaBJieHHe crpejiOK yKasbiBaex, HMeexcn jih b 
^ aHHbix xoMKax paspoKenne (MHHyc) hjih noBbimenHoe 
iiaBJieHHe (njiioc). Ha pncynKe noxasaHa KapxHHa pacnpe- 
jxejienuH z^aBjreHHH no npo^H.JTK) Kpbijra npn dojibiuoM yr.ne 
araKH. 


§ 21. AaPOjO^HHAMHHECKHE CHJIbI KPblJlA 
M HX K034><|)HUHEHTbI H COOTHOIUEITH^I ME>KAy HMMM 

IlqxheuHaH CHJia Kpbijia cocxaBjinex ucHOBHyK) aojho 
noJiHOH aapoAHHaMHHecKOH CHJibi R, BOSHHKaiomeH npn 
o6xeKaHHH KphiJia B03.nymHbiM noxoKOM (pnc. 22). Cnjia R, 
Ka.K H BCHKan CHJia, onpe/ieJiHexcn: 1) xonKofi npHJio>Ke- 
HHH, 2) HanpaBJieHneM h 3) BeJinnHHOH. 

Tohkoh npHJio>KeHHH CHJibi R CHHxaiox xonxy nepece- 
neHHH JIHHHH j^eflCTBHH 3X0H- CHJibi C XOpZlOH KpblJia. 3x3. 
ycji'OBHan xoHKa naabiBaexcH uenxpoM /taBJieHHH 
Kpbijia (uA-)- iriojiiooKeHHe uenxpa ASBJieHHH b nojiexe 
H3M6H5!eXC5I. OpH HSMeHeHHH yXJia axaKH HSMCHHeXCH pac- 
npe/iejiCHHe jiaBJieHHH baojib xop^bf h no3xoMy u.a. nepe- 
MemaexcH no xop/ie, npnneM saKon 3xoro nepeMeiHCHHH 
c,noH<eH (o HCM 6yAex CKasano b r.naBe o6 ycxoHHHBocxH: 
caMOJiexa). 

HanpaBJieHHe hojihoh aspoAHHaMHuecKOH cHJibi R aaBH- 
CHX ox 4)opMbi KpbiJia, a rjiasnoe — ^^ox yrjia axaKH h onpe- 
AeJinexcH yrjiOM © ueyKjxy JiHHHeH achcxbhh CHJibi R h nep* 
rieHAHKyjinpoM k nanpaBJiCHHio n’oxoKa. HaHMenbuiyio se- 
jiHHHHy 3X0X yroji HMeex npn neKoxopoM cpejxneM yrjie 
axaKH, a c yBejinneHneM yrJia axaKH Bospacxaex, x. e. Ha- 
iipaBJieHHe chjih R Bce Sojibine oxKJionnexcH Hasa^. 

Be^/iHHHH'a noJiHOH aop-oA'HHaMHHecKoii CHJibi, connacHO 
ocHOBHOMy 3aK0Hy conpoxHBJieHHH BOSAyxa, npHMo npo- 
nopuHOHaJibHa CBoeMy K03cJ)4)HUHeHxy, cKopocxHOMy nano- 
py H njioLpaAH KpbiJia, x. e. . 

R = cj^ ~ S {k3). 

C HSMeHeHHeM yrjia axaKH 6yAex HSMeunxbCH o6xeKa- 
HHe K.pbiJia, cJieAOBaTe.nbHo h BejiHHHHa CH,nbi /?, OxciOAa 
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Pmc. 22. A3pOAHHaMHHecKHe CHJibi Kpujia 
H HX K03(j)(})HUHeHTbI 


HCHo, qio ee K03(J)4)HUHeHT jxojiyKen yqHibiBaib, KpoMc 

B.IHHHHH ^^OpMbl npO(J)HJIH, H BJIHHHHC yPJia aiaKH. MflblMH 
cjiosaMH, y iiaHHoro KpbiJia Ka}KjiOMy yrjiy araKH cooTBei- 
cTByer CBoe sHaqeHHe K034)4)HUHeHTa 

PacKJiazibiBaH nojinyio aapoAHHaMH^ecKyio cHJiy aa abc 
cociaBJiHiomHe — nepneHilHKyjiapHO riOTOKy h no noxoKy, 
nonynHM no.A'beMHyio cHJiy Y h CHJiy Jio6oBoro conpoTHBne- 
HHH KpbiJia Q. HanpaBneHHH 3 thx chji Bcer^a HeHSMeHHbi, 
T, e. nozi'beMHaH CHJia Bcerjia nepneHAHKy^mpna nanpaBJic- 
HHio KpbiJia {njiH HOTOKy) , a CHJia noSoBoro 

conpoTHBJieHHH Bcerjia jicHCTByer npoTHB jibh>kchhh (ho 
HOTOK y). BeJIHHHHa Ka>KJlOH HS 3THX chji SaBHCHT or Tex 
>Ke (f)aKTOpOB, HTO H BeJIHHHHa HX p aBHOJieHCTByiOmeH, 11 
MO>KeT 6biTb onpeAejieHa no anajiorHHHbiM cjjopMyjiaM: 

(Kc>); 

iipHneM Ha K03cl)4)HUHeHTbi Cy H Cx pacnpocTpaHHeTCH CKa- 
aaiiHoe Bbiiue o KOSijjitiHUHeHTe cr . 

COOTHOUIGHHH Me>K;iy aOpOJIHHaMHHeCKHMH K 034 ){{)HUH- 
eHTaMH coBepuieHHo TaKHe H<e, khk h Me>KAy a 3 pojiHHaMH- 
neCKHMH CH.TaMH (STO BnOJIHe SaKOHOMepHO, HOCKOnbKy 
aspoAHHaMHHecKHe chjih nponopuHOHajibHbi cbohm ko 3 (^- 
(J)HUHeHTaM). A 3 poZIHHaMHHeCKHe K 03 c}) 4 )HUHeHTbI HMeiOT 
BejiHHHHy, 3HaK H HBnpaBJieHHe, nosxoMy mh M0H<eM h 30 ^ 
6 pa>KaTb HX hoaoSho criJiaM — BeKtopaMH (pnc. 22 ). 
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§ 22. 3ABHCHMOCTb ASPOMM HAMM HECK MX 
KOa«I>a>HUHEHTOB OT VFJIA ATAKM 
H OT <I>OPMbl KPblJlA 

K034)4)HUHeHTbI nOA'beM'HOH CHJIbr H jiofioBoro coripo- 
THBJieHHH (h nOJIHOH aSpOAHHaMHHeCKOH CHJIbl), CHJlbHO 
BJlHHlOmHe Ha BeJIH^HHbl 3THX CHJl, SaBHCHT B OCHOBHOM 
OT yrjia araKH h ot (|)opMbi KpbiJia (h ot coctohhhh ero 
nOBCpXHOCTH) . JleTHHKy OCoSeHHO Ba>KHO SHaXb SaBHCH- 
MocTb HX OT yrjia axaKH, nocKOJibKy nocJieziHHH b nojieTe 
naCTO npHXOAHTCH HSiMeHHTb, TOFAa Kaiv (|)OpMa KpblJia oc- 
TaeiCH HeHBMeHHOH (MOH<eT HSMeHHTbCH. JlHUIb COCTOBHHC 
noBepxHocTH KpbiJia). 

Ha pHc. 23 HSoSpaKCHbi cneKTpbro6TeKaHHH oahoto h 
TO rO HCe'KpblJia np'H HeHSMeHHOH nAOTHOCXH <B03Ayxa H OAH- 
HAKOBOH iCKopocTH HOTOKa, HO np.H pasHbix ypjiax axaKH, a 
TaK>Ke npHMepHO noKasanbi BeJiHHHHbi noA'teMHOH chabi h 
A oSoBoro .conpoTHBAeHHH.' XapaKiep • HBMeneHHH sthx cha 
npK nOCTOHHHOH CKOpOCTH V TAKOH KO, KAK H HX IK03cJ)'(})HUH- 

eHTOB. ridafoMy no pHcyHKaM ■mo>kho cyAHTb xaK o6 hsmo- 
HeHHH CHA, Tax ,H K'03CJ)iCf),HUHeHT0B, H305pa}XaeMbIX TaKTKQ 
BeKTOpaMH." 

■npH.6oAbmoM oTpHuaTeAbHOM yrAe axaKH (pnc. 23,a) 
KpbiAo Aaex oipHuaxeAbHyK)- HOA'beMHyio cHAy (AaBAeHne- 
cBepxy doAbine, HeM cHHsy). 

Hpn HCCKOAbKo MeHbuieM oxpHuaxeAbHOM yrAe axaKH 
(pnc. 23,5) ' cpeAHee • AaBAeHHe CBepxy Mo>KeT 6bixb pas- 
HblM AaBAeHHK) CHH3y. TaKHM oSpaSOM, npH HeKOTOpOM Ma- 
AOM oxpHnaxeAbHOM yrAe axaKH noAT'CMHan CHAa paBHa 
HyAK), cAeA'OBaxeAbKo, paseH HyAio h ee K034)'4)HUHei-ix c y. 



Piic. 23. MsMeHCHHc noA’beMHofl cHJibi H CHJIbl JiodoBoro conpoTHBjie- 
HHH (hJIH -HX K034)(j)H.UHeHT0B)- HpU |I3MeHeHHH-^yrJia- 9TBKII 
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3tot yro.;i HasbiBaercH yrjioM aiaKH HyjieBoii 
noa'b'eMHOH ch.th h oCosHaMaeiCH ao. V npHNienne- 
Mbix npo{J)n.iiefi KpbiJibeB OH HaxoaHTCfl B npej.e.'iax ot 0 

>^0- — 4° (B aaBHCHMOCT'H OT (J)OpMbI npO(j3HHH). 

SaweTHM sjiecb, hto Koa^^tHUHeHT .aoCoBoro conporuB 
.leHHH HHKor;ia He 6biBaeT pasen Hy.iio, xaK KaK mw ho 
MO>K eM H36aBHTbCH OT ..no6oBOrO COnpOTHBcTeHHH. 

KoFAa yroji araKH u = 0° (pHC. 23, e), xapTHHa 06 x 0 - 
KaHHH no.iyHaeToi b fio.ibuiHHCTBe cay^aeB y>Ke laKan, 
KaK npH Majibix no.TOiKHTe.TbKbix yrJiax aiaKH, iio^ipoSHO 
paccMOTpeHHaH b § 20. C.ieAOBaTejibHO, npn HyjieBOM yme 
aiaKH Kpbbio pasBHBaei nojio>KHTe.abHyK) iioziKeMayK) cHJiy 
H K034)4^HUHeHT 66 HMeei TaK>K 6 nO.IO>KHTe.IbHyK) Be.IHHH- 
Hy. HCKJHOaeHHeM HBJIHIOTCH TOJIBKO KpbldbH CHMMeipHHHO- 
ro npo(|)HJiH, KOTopbie npn a = 0'^ He Moryi :iaBaTb HHKa- 
KOH noATbeMHOH CH.ibi, HocKo.ibKy o 6 T 6 KaHHe no.iyaaeiCH 
^CHMMeipHHHblM. 

npH. Aa.ibHeHUieM yBe.iHaeHHH yuia aiaKH 
uneHT c^, H noA'beMHaa CH.ia nenpepbiBHO paciyi 
(pHc.. 23 ,a). OSiiHCHHeTCH aio tcm, hio c yBe.iHaeHHeM yr- 
-la aiaKH yBejiHHHBaeicn pasHocib ziaB.ieHHft noA KpbuiOM 
H Ha;i HHM. Mio >Ke Kacaeica K 034 ) 4 )HUHeHTa jioSoBoro co- 
npoTHBJieHHH KOTopbiH TipH MaJibix yi.iax aiaKH cpaB- 
jiHiejibHO HeBeji'HK, to c pocTOM yma aiaKH oh lOyKe yae- 
.iHHHBaeiCH, HO noKa euie HesnaHHieJibHO, laK KaK hjibb- 
Hoe oSieKaHHe KpbiJia eme He Hapyuieno. 

Bospacian c yBe.iHHeHHeM yr.ia aiaKH, K034)cJ)HUHeHT 
Cy (a leM caMbiM h noH'beMHan cHJia) aociHraei mbkch- 
MajibHOH BejiHHHHbi HpH yi.ie aiaKH okojio 16 — 18‘^ 
(pnc, 23, d), iH'PH nepexozie >Ke na SojibuiHH yroji aiaKH Ha- 
HHHaeT yMeHbuiaibCH. noaioMy yro.i aiaKH, cooiBeiCTByio- 
lUHH HaSblBaiOT K P H I H M 6 C K H M (o603HaMaiOT 

a,^p). ripH 3T0M yiJie aiaKH h Aa>Ke c npH6jiH>KeHHeM k 
H eMy 'H3MeHHeTCH xapaKiep oOieKaHHH KpbLia, b peay.abia- 
le Hero HaHHHaei 6biCTpo paciH K034)cj3HUHeHT .io6oBoro 
COnpOTHB.ieHHH (pHC. 23,^). 

TaKOe H3MeHeHHe K03(j3Cj3HUHeHT0B Cy \i C^. o5'bHCHHeT’ 
CH HapymeHHeM HdaBHoro xapaKiepa o 6 TeKaHHH — cpwBOM 
iTOTOKa c BepxHeft noBepxHociH Kpbiia. 

ripHMHHa cpbiBa noTOKa saKJiioHaeiCH b tom, hto npH 
ripHSjiHH^eHHH K KpHTHHecKOMy yijiy aiaKH HaHHHaei npo- 
HCxoziHTb nepeieKaHHe norpaHHHHoro c.ioh c HKHCHeii no- 
BepxHOCTH Ha BepxHioK). 3 to rjepeieKaHHe npH'Bo;^HT k bhX’ 
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peodpasosaHHio h, Kan :CJie;icTBHe, k nanemiK) c h po- 

CTy ^ • 

Ta'KOBa B o6meM 3aB.HCHM0CTb K03Cj)4l'HUHeHT0B Cy H 
or yrjia araKH. ’ . - . 

AspOZlHHaMHqeCKHe K03(j3(|)HUHeHTbI SaBHCHT H OT (})Op- 
Mbl KpblJia, B OCOSeHHOCTH OT KpHBHSHbl H TOJIIUHHbl HpO- 
(})HJIH. KpHBHSHa :H TOJimHHa npO^^HJIH BJIHHIOT KaK Ha BO- 
JIHHHHy K03C})4)HUHeHT0B, XaK H Ha XapaKTSp HSMeneHHH 
Hx n*pH HSMeHeHHH yrjia axaKH. HanpHMcp, BorHyxo-Bbiny- 
KJibie npoc])HjiH iiaioT HandojibuiBH Cyy .ho y hhx h sna- 
HHxejien. rijiocKo-BbinyKJibie npo(j)iHJiH npH toh me oxho- 
CHieJibHOH xojiiUHHe Aaiox MeHbuiHfi 6’^, saxo y hhx h Cj^ 

MHoro •MCHbiue, HOM y BorHyxo-BbinyKjibix; nosxoMy ohh na- 
' CTO 6ojiee BbiroziHbi,- hcm BorHyxo-BbinyKJibie. ^xo .KacaexcH 
TOJimHHbi np.o(|)HJiH, TO, Boo6me roBopn, lojicxbie KpbiJibH 
jiaiox 6oJibmHe Cy h Cjc, hom xoHKHe. . 

AopOilHHaMHHeCKHe K03(jD4)HUH6HTbI SaBHCHT xaK/Ke ox 
COCTOHHHH nOBCpXHOCTH KpblJia. nOGJICAHCe MOH^CX HBHTbCH 
pesyjibxaxoM Kax Hey;XOBjieTBopHTejibHOH o6pa6oTKH.no- 
BepxHocTH KpbiJia (nanp.HMep, njioxan JiaKHpOBKa), xaK h 
He6peH<HOH SKcnjiyaxauHH caMOJiexa (nanpHMcp, najiHHHe 
BMHTHH Ha KpblJIC, XpHSH H X. H.). OxpHLiaTeJIbHO CKaSblBa- 
lOTCH H xaKHe o6'beKTHBHbie npHHHHbi, KaK o6jieAe'HeHHe . 

KpbiJia B nojiexe. ■ 

§ 23. A3P0AHHAMHHECK0E KAHECTBO KPblJIA. 
yrOJl KAHECTBA 

Xopouiee C TOHKH SpeHHH a3p0iIHHaMHKH KpblJIO nOJTH^- 
HO npH , Heo6xOilHMOH nOUBCMHOH CHJie HMeXb B03M0>KH0 
MCHbinee Jio6oBoe conpoiHBJiCHHe. CooxHouieHHe Me>kB.y 
nOnBCMHOH CHJIOH H JI060BbIM COnpOTHBJieHHeM SaBHCHT 
xaK>Ke H ox yrjia axaKH (pHC. 24). Ha cpennHx yrjiax .axa- 
KH nonTDCMHan CHJia xoth h necKOJibKO MCHbuie, hcm Ha 
6ojibUiHx yrjiax, saxo Jio6oBoe conpoxHBJiCHHe mhoxo mchb- - 
me, H non'beMHan CHJia npesocxoiiHx CHJiy jio6oBoro conpo- 
jHBjieHHH B 1.0 — 15 pas. Ha 6oJibmHx >Ke yrjia^ axaKH h Ha 
KpHTHqecKOM yr.ne 3X0 cooxHomeHHe o6biqHo He npesoc- 
xoiiHx 4 — 7 . 

TaKHM o6pa30M, Kpbijio Ha naHHOM yxjie axaKH mo>kho 
OU eHHBaXb OTHOmeHHeM nOH'bCMHOH CHJIbI K CHJie JI06OBO- 
ro conpoTHBJieHHH (hjih Cy K c^). 3x0 oTHomeHHe nasbi- 
BaiOX a 3 P 0 A H H a M H H e C K H M KaneCTBOM. K.p bl- 
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I>nc. 24. ripHMepHoe HSMeHeHHe aspoaHHaMH^ecKoro KaMecTsa Kpu.ia 
B aaBHCHMocTH OT ypjia araKH 


21 a, HJiH, npocTO, KaqecTBOM Kpu.ia. h o6o3HaMa 
WT CyKBOH K- 



ripHtMep. Ha iieKoTopoM yrae axaKH Cg — 0,72 n c' t -• 0,06, Toraa 
KawecTPO Kpujia „ ^*-^2 

0,0 i - 

Ha Ma.'ibix yrjiax araKH KanecTBO KpbLia HCBejiHKo; c 
yBejiHHeHHCM yrjia aiaxH KaneciBO yBeJiHHHBaeicH h ao- 
cTHraer MaxcHMajibHoft BCJiHMHHbi npH HeKoiopoM cpeaHCM 
yrjie araKH, Koropbifi h HasbiBaercfl HaHBbirojHefi- 
uiHM yr.jioM araKH (oSosHaHaercH a HilHB ) • npH ’xajib- 
HefluieM ysejiH^eHUH yr.Ta araKH KanecTBo CHosa yxicHh- 
maercH (pnc, 24). 

y 60 . 1 bllIHHCTBa COBpeMeHHblX KPblJIbCB MaKCHMaJIbHOe 

KanecTBO AociHraer 20, y neKoropbix >Ke sHaHHie.ibHo 
6oJibiiie. 

Vroji KaqecTBa. Ha pnc. 24 HexpyziHo BHAeib, hto c 
yBejiHHeHHeM KaneciBa KpuJia yroJi, cocraBjiHeMbiH 
Hofl aapoiXHHaMHHecKOfi chjiph ^ h non'beMHOH chjioh Y, 
yMeHbuiaercji, t. .c. Me>Kiiy KanecTBOM KpbiJia h 3thm yr^ 
.roM ecTb onpe^e.reHHaH .aa-^HCHMOCTj?.' r(03T0My. pTQT:yro>a 
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HasbiBaiOT yrjiOM KaveciBa (o6o3HaMaiOT rpeMecKOH 

SyKBOii 0). 

HraK, M6M MeHbixie yroji KaneciBa, tcm 6ojibme aapo- 

HHHaMHqecKoe KavecTBO KPHJia. 

Hb. npHMoyroJibHoro TpeyrojibHHKa, oSpasoBanHoro bbk- 
TopaM;H R, Y H OTpeBKO'M a, paBHbiM BeKTOpy Q, HMceM: 

C V 

HJIH 



BTopoe Bbi.pa>KeHHe nasbiBaKDr o6paTHbi.M Ka^ieci- 

B 0 M. 

§ 24. JIOBOBOE COnPOTMBJIEHME KPblJIA - nPO<l>MJlbHOE 
H HHflVKTHBHOE 

JldfioBoe GonpoTHBjieHHe BCHKoro lejia coctoht hb ;iByx 
SJieMeHTOB CpnpOTHBJieHHH TpeEHH . H OOnpOTHBJie.HHJI 
ziaBJieHHH (§ 16), JloSoBoe xonpoTHBJieHHe KpbiJia, KpoMe 

3THX j^ByX COnpOTHBJieHHH, CyMMa KOTOpbIX HaSblSaeTCH 
n p 0 (J) H Ji b H bi M _ -C O n p 0 T H B Ji e H H e M, . BKJijo^aeT 
euue TpeiHH bhj; conpoxHBJieHHH — h HziyKfHB'Hd e (dt- 
H'OCHmeecH no npnpoj^e BosHHKHOBeHHH k conpoPHBJieHHio 
AaBJieHHH). 

PaccMOTpHM cnanajia n.po(t)HJibHoe conpoTHBJieHHe 

(o6o3HaqaeTCH Q^), 

npe>KAe Bcero BOSHHiKaex Bonpoc: KaKoe hs cjiaraeMbix 
npo(j)HJibHoro conpoxHBJieHHH K'pbi«Jia npeodjia^aex — co- 
npoxHBJieHHe xpoHHH HJIH >Ke conpoxHBJieHHe /laBJieHHH? 

Ajih yncHeHHH npe^cxaBHivi cede njioGKyio njiacxHHKy b 
rioxoKe noA HyjiesbiM yrji'OM axaxH h.hoa yrjioM 90^ (cm. 
p-HC. 6 H 11). B nepBOM cjiynae JiodoBoe conpoxHBJieHHe 6y- 
Aex cocTOHXb noHTH HCKJiiOHHxejibHO H3 conpoxHBJieHHH xpe- 
HHH, BO BXOpOM — nOHXH UCJIHKOM H3 COnpOXHBJieHHH ;i,aB- 
JieHHH. A'HaJlOrHHHO 9XOMy OCHOBHyK) lAOJI'K) inipOC})HJIbHO.rO co- 
npoxHBJieHHH KpbiJia Ha Majibix vrjiax axaKH cocxaBJinex co- 
npoxHBJieHHe xpeHHH, a Ha dojibuinx — conpoxHBJieHHe ,aaB- 
JieHHH. CaMojiex Jiexaex npeHMymecxBeHHo na Majibix yr. 
Jiax axaKH, cjieAOsaxeJibHO, Handojibuiee sHaneriHe HMeer 
conpoxHBJieHHe xpeHHH. 

Ha pHc. 25 npHBeiieHa cxeMa odteKannH KpbiJia' bo 3 
jiyiHHbiM noTOKOM (na neKoxopo-M cpeAHeM.yrjre axaKH) c 
odpasoBaHHeM pdrpaHHHHoro .• ... ... .... 

56 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Phc. 25. CxeMa o 6 TeKaHHH KpuJia c oCpaaoBaHneM iiorpaHHMHoro^ cjioh: 

/ — BH0111HHH noTOK; 2 H 3 — norpaHHHHbiH cjioh; 4 bhxpbboh cjie*i 
KpbiJia; Tn — TOHKa nepexoAa JiaMHHapHoro reMenHa b Typ 6 yJieHTHO 0 
iia Bepxnefi noBepxHocTH KpbiAa; T„ — to >Ke Ha noBepxHo- 

cth; 5 -- TOMKa oipbiBa iiorpaHHMHoro cJioa 
rioTOK BiiajiH or Kpbi.ia HaafaisaiOT BHeiiiHHM I — b neM 
rpeHHe Bosayxa (BHSKCCTb) npaKTHnecKH HHKaKOH poJiH hc 
H rpaeT. FIotok b HenocpejcTBBHHoft 6.ih30cth ot noBtpXHo- 
CTH KpbiJia iipeACTaBJiHeT C 060 H norpaHHMHbiH c.ioh 2 n o. 
S^ecb aeftcTByiOT chjiw rpeHHH, a TaK>Ke HHepuHOHHbie ch- 
.'ibi, npHMeM B nepeAHeft mB'Cth norpaHHMHoro c.noH leMeHHC 
B03;iyxa JiaMHHapHoe 2 , a ^aJiee c.ieayeT Typ6y.;ieHTHoe 3 . 
Ha cxeMe noKaaaHbi laK HaaHBaeMbie tomkh ii e p e- 
xoAa .laMHHapHoro TeMCHHa b xypSyjieHTHoe h tomkh ot- 
pbiBa norpaHHHHoro cjioh ot BepxneH rioBepxHocTH Kpbuia. 
rioaaaH Kpbbia thhctch ero BHxpeBofi c.neA 4 . 

npoc|)HjibHoe conpoTHB»ieHHe xpuJia 6yAeT tcm Meiibnic, 
HeM MeHbUie dy^yT CHJibi tpchhh b norpaHHMHOM c.'iot\ mio 

Ha6^iK)AaeTCH b lex cjiynanx, KorAa leneuHe BOSAyxa b iio- 
rpaHHMHOM c.ioe npeHMymecTBeHHO jiaMHHapHoe, x. e. tom- 
KH nepexoAa 7^ h 7„ naxoA^HicH 6jiH>Ke k xboctoboh qaciH 

IipOtJ)H.71B. 3x0 CBOHCTB6HHO XOHKHM npodbl.lHM C Ma.lOH H 

iiy.:ieB‘OH kphbhbhoh (cHMMexpnuHbiM) . 

C yBeJiHHeHHeM xojimHHbi h kphbhbhu iip()c|3H;iH nepc- 
xoa .'laMHHapHoro xe^eHHH b xyp6y;ieHXHoe rio.iyMaexcn 
donee paHHHM h npO'(j}iHnbHoe con-poxHBneHHe EOBpacxaex. 

Bonbuioe sHancHHe HMeiox xaK>Ke odpadoxKa h cocxob- 
HHe noBepxHocxH KpbiJia. UlepoxoBaxocTb h sarpBBHeHHe 
Kpbina (a xan^e HHefi, cner, nen) sejyx k yBenHneHHio 
rpniUHHbi norpgHHMHoro cnon h 5o/iee panHeMv nepexony 

5*1 
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JiaMHHapHoro TeweHHyi a xypQyjieHTHoe, a tcm ca^MbiM — k 
ysejIHMeHHK) npO(j3HJIbHOrO COnpOTHBJICHHH. noSTOMy c ue- 
JlhlO -yMeHblUeHHH 'npO(j3HJIbHOrO CO'npOTHBJieHHH KpblJIbH ca-. ^ 
MOJieia TmaxejibHo JiaKHpyiOT, a npH sKcnjiyaiauHH caMO- 
Jieia cjiejiHT sa TeM, ^ixodbi ohh Bcerjia fibiJiH tocxhmh. 

JXpyraH cocxaBJiniomaH npoc})HJibHoro conpoxHBJieH;HH — 
conpoxHBJieHHe — xaKH^e sa-BHCHT ox o^epxaHHft 

npo(j)HJiH H ero xojimHUbi, a rjiasHbiM oSpaBOM — ox, yrjia 
axaKH, onpe/iejiHiomero xapaKxep pacnpezieJieHHH jxaBJie- 
HHH no npO(j)HJlK). npH HyjieBOM yrjie axaKH CHMMexpHHHbie 
npod)HJIH H 6jIH3KHe K HHM HMOIOX MeHblliee COnpOXHBJie- 
HHe, HOM BOXHyXO-BbinyKJIbie (npH OiXHHaKOBOH TOJIIUHHe) ; 
xoHKHe npo4)iHJiH HMeiox Me-Hbiuee conpoxHBJiCHHe, neivi xoji- 
cxbie., 

BeJIHHHHa IipOCjDHJIbHOrO COnpOXHBJieHHH OCOSeHHO CHJlb- 
Ho saBHCHX OT yrjia axaKH, npnneM Ha Majibix yrjiax, npn 
KOXOpbIX ITJiaBHOCXb OfixeKaHHH HO HapyUiaeXCH, OHO nOHXH 
nocxoHHHo; c npH6jiHH<eHHeM nee k KpHTHnecKOMy yrjiy, 
Kor;ia npoHcxo^HX oxpbiB norpaHHHHoro cjioh ox Bepxneft 
noBepxHoCTH KpbiJia,,BJieKymHH sa co6oh cpbiB Bcero ridxoKa, 
npo4)HJibHoe conpOTHBJieHHe pacxex. Oho ocodeHHO ghjibho 
B ospacxaex Ha saKpHXHnecKHx yrjiax axaKH, Kor^a cp.biB rio- 
xoKa HaHHHaexcH y>Ke bCjihsh nepeAHoft KpoMKH KpbiJia. 

riocMoxpHM xenepb, hto npeAcxaBjinex co6oh HHAyKXHBHoe 
conpoxHBJieHHe xpujia h ox KaxHx (jDaKxopoB oho saBHCHX. 

npH nojiexe caMojiexa -co iCKopocxbio V ,h yrjioM axaKH 
a (pHc. 26, a) BosHHKaex, Kax HSBecxHo, noABeMHan cHAa 7, 
AGHCxByioiAaH Ha kphao caMOAoxa. B cooxbbxcxbhh c sa- 




Phc. 26. Ckoc noTOKa KpiwoM H ceneKHe o6jiacTH, Ha KoxopoH 
CKasHHaeicH ckoc noroKa 
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KOnaMH MexaHHKii Ka>KAoe aeftcTBHe BbisbiBaei paBHoe ru) 
h npoTHBono./ioBCHo HanpaBJieHHoe npoTHBoaefi* 
cTBHe. CTeaoBaie.ibHO -h Kpbbao 6yjxeT aeiicTBOBaTb na o6 
leKaiomHH ero BOBayuiHbift botok c chjioh, paBHOH no Be 
.iHBHHe noa'teMHOH cHJie, ho HanpaBJieHHOH bhhs. HajiHHHe 
3TOfi CHJlbl npHBOAHT K TOMy, HTO B pe3y.nbTaTe nOTOK CKa- 
uiHBaeTCH. MaKCHMaJibHoe BHaneHne yna cKoca noTOKa p 
aocTHraeiCH sa saaHefl kpomkoh Kpujia. V nepeaHeS >Ke 
KpoMKH CROC noTOKa pBBeH HyjiK). TaKHM oSpaaoM, no mc- 
pe o6TeKaHH5i npo4)HaH BOsayniHbiH noTOK nocTenenno 
OTKaOHHeTCH BHH3. 

KaK y>Ke yKa3biBajK5cb, noa'teMHaH cnaa RpbiJia Hanpan- 
jiena nepnenaHKyanpHo Ha6eraK)meMy noroKy. CaeaoBa- 
TeabHO, ^^aKTHMecKan noa'HeMHan cHJia TaK>Ke aoji>KHa 6biTb 
OTK-noHena Haaaa na HeKOTopbiH yroji h ee HanpaBaeHHc 
He 6yaeT nepnenaHKyjiHpHbiM no oTHOuieHHio k HeBOBMy- 
meHHOMy noTOKy nepea KpbiJioM. Tax KaK yroji CKOca no- 
TOKa yBeaHHHBaeTCH ot Hyan ao BeaHHHHbi e, to ycaoBHo 
cHHiaiOT, HTO noa'beMHan CHaa OTKaoHnercn Ha3aa na yroa, 

paBHblH . 

Pa3ao>KHB (})aKTHHecKyK) noaT»eMHyK) cHay iia cocraB- 
aniomHe — nepneHanKyanpHyio h napaaaeabHyio HaSeraio- 
meMy neBOSMymeHHOMy noTOKy Bosayxa, mh snaHM, mto 
OTKaoHeHHe nasaa noaBeMHOH CHabi npHEoanr k noHBae- 
HHK) cnabi Qi . Sxa cnaa nanpaBaena b cTopony npo4)Hab- 
Horo conpoTHBaeHHH h hocht nasBaHiie h h a y k t h b h o- 
ro' c o n p 0 T H B a e H H H. TaK kbk HuayKXHBHoe conpo- 
THBaeHHe HBanexcH cocxaBaniomeH noaBCMHOH cnaw, xo 
no npnpoae CBoero BosHHKHOBeHHH oho othochtch k co- 
iipoTHBaeHHK) aaBaeHHH. 

Ko9(}3(j}HnHeHT HHavKXHBHoro conpoTHB/iennH c y; paBen: 



rae A — yaaiiHeHHe Kpbiaa. 

H 3 3 X 0 H c})OpMyabl BHanO, nxo K 034 ) 4 )HUHeHX HHayKTHB* 
Horo conpoTHBaeHHH npHMO nponopuHonaaeH h ofipaxHo 
nporiopuHOHaaeH yaanHenHio Kpbiaa. 

npHMonponopuHOHaabHaH saBHCHMOcxb ox Cy o 6 x)HC- 
iinexCH xeM, axo yBeaHneHHe K 03 (})(f)HuneHxa Cy osHanaex 
yBeaHHeiiHe CHabi, oxSpacbiBaiomeH noxoK bhh 3 , n, caeao- 
BaxeabHO, yBeanneHHe cKoca noxoKa h KOOcfKfiHnHeHxa c yj, 

{'A 
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. OdpaTHonporiopuHOHajibHaH saBHCHMocib or yA./iHHeHHyi 
Kpwjia (ecjiH noA'beMHan cHJia coxpaHHeTCH npencHefl h ne 
H3MeH5ieTCH CKOpQCTb nOcJieTa) oSlaHCHHeTCH TeM, ^TO Kpbl- 
.no doJibuiero yA-nHHeHHH c toh >Ke chjioh oxSpacbiBaeT 
Qojibmyio Maccy Bosayxa (cHHTaeT.cn, hto BJiHHHHe Kpbina 
Ha noTOK pacnpocTpaHnercH Ha o6jiacTb, AHa-Mexp KOxopoH 
npiHMepHo paaeH tpaaMaxy KpbiJia, pHC. 26,6), hto BeaeT 
K yMeHblUeHHK) CKOCa nOTOKa H .K03(f)(|)HUHeHTa Cj^i. 

Hxa-K, no6oBoe conpoxHBJieHHe KpbiJia cocxohx h 3 hh- 
ziyKTHBHoro H npocj}HJibHoro conpoxHB./ieHHH, X. e. 

Q= Qj Qpy 

H/IH, B KO'3C|3{|)HUHeHXaX, 

^.v ~ 


§ 25. A3POAMHAMHMECKME HCnUTAHH^I KPblJlbEB. 
no*n5IPA KPblJlA 

MHCJieHH'bie SHaneHHH K03(f)()3Hll,HeHT0B Cy H HaXOAHT 
onbixHbiM nyxeM npn HcnbixaHHH Kphijibea b aapOAHHaMH- 
necKOH xpyde. ripocxeHiuaH cxeMa xaKoro HcnbixaHHH no- 
Kasana na pHC. 27. 

Kpbijio (hjih ero MOACJib) ycxanaBjinBaiox b paSoneft 
nacTH xpy6bi na aapoAHHaMHnecKHX aecax noA saAaHHbiM 
yrnoM axaKH a. SaxeM nycxaiox b xoa BeHXHJinxop. Ha mo- 
ACJib HaHHHaiox AeHCXBOBaxb cocxaBnniomHe noJiHoft aspo- 
AHHa.MHHeCKOH CHAbI — nOA'beMHaH CHAa Y H CHAa ao6o- 
Boro conpoTHBAeHHH Q. npeAcxaBHM ce6e, nxo pbiqa>KKH aa 
aspOAHHaMHnecKHx bccob Moryx cbo6oaho nepeMeiAaxbcn 
BAOAb ocH xpySbi iH .nepneHAHKyAHp'HO k neH. B xaKo-M CAy- 
Hae, ecAH noAHyio aapoAHHaiMHnecKypo CHAy KpbiAa hah ee 
cocxaBAHioiUHe He ypaBHOBecHXb, xo noA ACHciBHeM hx mo- 
ACAb nepeMecTHTCH BBepx h HasaA. CnAy Q mo>kho ypas- 
HOBeCHXb XHpeH, Bee KOXOpOH G AaCT BeAHHHHy Ao6oBoro 
COnpOTHBAeHHH MOACAH. nOAX>eMHyiO me CHAy Y mo>kho 
ypaBHOBecHTb ABy-MH rnpHMH G\ h G 2, cyMMapHbm Bee 
KOXOpbIX H AaCT BeAHHHHy nOAT>eMHOH CHAbl. 

HsMepHB xaKHM nyxe-M chabi Y .h Q, HexpyAHo hoachh- 
xaxb K03(})Ct)HUHeHTbI Cy H c : 

^y— ^ ~ ^ • 
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llOACTaBHB B IipaBbk' 

^lacTH 3THX 4)opMy;iHaH- 
;xeHHbie H3 onbixa ana- 
qeHHH CHJT y H Q, a tbk- 
>Ke BHaMeHHH saMepeH- 
Horo cKopocTHoro Hano' 
pa H njiomaAH KpbiJia, 
npOH3BOAHT nOACMCT H 
HaxOA^T MHC/IOBbIC 3Ha- 
MCHHH K03(t)(J)HUHeHTO:3 
a;ih KpbiAa AaHHOH (j)op- 
Mbi np-H yrne araKH a- 

AapOAMHaMHMCCKHe 
K034)4)HUHeHTbi, HaHAeii- 
libie laKHM nyicM, xoAb- 
Ko B xoM cJiy^ae npHMe- 
HHMbi onpeAeAeHHH 

aapoAHHaMHqecKHX cha, AeHCXByiomHx na xphiAo b iioaoic, 
ecAH HcnbixaHHan MOAeAb xpbiAa reoMexpHqecKH noAoSiia 
xpbiAy caMOAexa, OAHHaKOBo c hhm opneHTHpoBaHa otho* 
CHxeAbHo noTOKa h bcah coSakdacho iioAo6He oSxeKaHHSi 
xpbiAa B xpy6e h xpbiAa b noAexe. 

OnHcaHHoe HcnbixaaHe xpbiAa npoHSBOAHX npw pasHbix 
yrAax axaxH h, CAeAOsaxeAbHo, noAyAaiox paA sna^eiiMH 
K03(J)cJ).HUHeHX0B, Koxopbie CBOAHXCH B xaSAHny. B KaqecxBe 
iipHMepa HH>Ke npHBeAeHa xaKan xaSAHua, ncAyACHHan 
II pH npoAyBKe OAHoro H3 nAOCKO-BbinyKAbix n,pocJ),HAeH. 



Phc. 27. npocTOHLuan 

a3poA*iHaMHMeoKiix 


cxcNia 3a MO 
ClIJl KpuAa 


y. ' 

-6 

^4 

-2 

0 

2 

1 

4 1 

6 

8 

10 

12 

14 

16 

li 

2u 

1 


0,18 

0,32 

0,44 

0,58 

0,72 

0,84 

0,98 

1,08 

l,Hi 

1,24 

1,28 

1.30 

1,28 

1.26 


0,014 

0,02 

0,024 

i 0,034 

0,04 

0,06 

0,08 

0,10 

0,12 

0,14 

■ 0,18 

0,22 

0,26 

0,36 


Ilojisipa Kpbijia. n o A H p 0 H K p bi A a HasbiBaeicH 
KpHSan, H306pa>KaK)LUaH SaBHCHMOCXb Me>KAy K034)(t)HUH- 
enxaMH noAx»eMHOH cHAbi h Ao6oBoro conpoxHBAeHHH. XIah 
nOCTpOeHHH nOAHpbl nOAbSyiOXCH KOOpAHHaXHblMH OCHMH 
Ox H Oy (pHC. 28, a), h 3 Koxopbix OAHa napaAACAbHa bck- 
Topy cKopocxH V, Apyran nepneHAHKyAHpHa exiy. 3xh och 
HaSblBaiOXCH nOXOHHbIMH, HAH C K 0 p 0 C X H bl M H, OCH- 
MH KOOPAHHaX. rio OCH Ox OXKAaAbIBaiOXCH BCAHHHHbl KO- 

3(J)4)HUHeHxa c.v. a no och Oy — BeAHAHHW xo34)4)HUHeHTa 
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Phc. 28. noTOUHLie och KOopAHHar n nocTpocHHe nojiapbi Kpwjia 
(b oAHiiaKOBbix MacmTa6ax jxji9i Cy n c^vr) 


c y, npHMeM MaciiiTa6 hjih oSh^ho Sepyx 6ojibiiiHH, ueM 
jxjin Cy. Ho noKa>KeM nocxpoenHe npH pasHbix MaciUTaSax, 
MTo6bi 6biJio noHHTHO, no^eMy axa KpHsan HasbiBaexcH no- 
JTHpOH. 

PasMexHM Ha ochx, Ha^HHan ox nanaJia KoopAHHax 
(pHc. 28,6), paBHbie oxpesKK, a KaxcAbiii hb hhx pasA'eJiHM' 
Ha AecHXb paBHbix HacxeH. ByAGM cnnxaxb, nxo na oSenx 
OCHX oxpesoK paBCH 0,10 (nanpHMep, canxH'Mexpa), a ero 
AecHxan nacxb, cjieAOBaxeJibHo, pasHa 0,01. flajiee, bobb- 
MCM H3 XadJIHUbI HHCJieHHbie BHaneHHH K034)4)HUHeHX0B AJIH 
Ka.Koro-HH6yAb yrJia axaxH, nanpHMep jijih a — — 4®. ZIjth 
3 xoro yrjia Cy =0,32 }i'c^. = 0,02. OxKJiaAbiBaeM 3 Xh bcjih- 
HHHbi Ha OCHX ox Hanajia KOopAHHax, x. e. xohkh 0 (koxo- 
pyio HasbiBaiox xaK>Ke hojiiocom); BaxeM hb kohuob ot- 
;io>KeHHbix oxpesx.OB BOccxanaBJiHBaeM nepneHAHKyjinpbi k 
. ocHM H OKOJio xo'iKH nepeceneHHH nepneHAHKyjinpoB naA- 
HHCbiBaeM AaHHbiM yroji axaKH ( — Tohho xaK >Ke no- 
cxynaeM h C'ApyxHMH nncAeHHbiMH sHaneHHHMH ko34)(})HUh- 
enxoB A^^H yrjiOB axaxH 4°, 8^"^ h x. a. HcnoJibBOBaB noAoO' 
HbiM oOpaaoM BCK) xa6jiHAy, noJiynHM pnA xonex c naAnH- 
CaHHblMH OKOAO HHX BHaneHHHMH yCAOB axaKH. CoeAHHHB 
3XH XOHKH nJiaBHOH KpHBOH JIHHHeH, Mb! H nOJiyHHM iHOJinpy 
AaHHoro KpbiAa. . 
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STAT 


lloucMv /Kc iiu.'iyHeHHaH KpiiBan Ha:3biBaeTCH no.inpoM? 

Jleio B TOM, mo HaMep^eHHyjo KpHByio mojkho paccMai- 
pHBaxb KaK KpHByio, onHcaHHyio kohuom BeKiopa npH 
HSMeHeHHH yrja aiaKH (pHC. 29, tz). Ho JiioSoe nojioH^eHHe 
KOHUa BeKTOpa CR M0>KH0 HaHTH, eCcTH HBBeCTHbl A^HHa 3T0- 
ro BeKTOpa h yro,T KaneciBa 0. noaxoMy, npHHHB TOHKy 0 
3a nojiioc, a ocb Or sa noJinpHyio ocb, mo>kho no pnjxy sna- 
HouHii BLKiopa H yr^ia 0 :no-CTpc>HTb no.TyqeHHyio Bbime 

KpHByio, riocTpoeHHbie raKHM nyxeM KpHBbie hocht nasBa- 
Hiie nojinp. 

Ho.ibsoBaHHe no.THp 0 H oneHb npocxo. 

BosbMeM no.iHpy HCKOxoporo Kpbi’ia (piic. 29,5). >I\e- 
.lan ysHaxb BenHHHHbi K034)4)HmieHT0B Cy h npH khkoM' 
.iHOo yr.Te araKii, nanpiiMep npH a = 13°, Hy>KHO h3 toh* 
Kii, OKo.io KOTopoii HanHcaHo 13’^, oriycTHXb nepneH;iHKy- 
/inpbi Ha ocH KoopAHHax; b xoHKax nepeceneHHH 3thx nep- 
nCHAHKy.THpOB npOHXeM 3HaHeHHH K03{l3Cl)HUHeHT0B npH yr- 
.Te axaKH 13". 

ysHaB sHaneHiiH Cy h M0>KeM no;icHHTaTb KanecxBO 
Kpbma. Ecc^th no.Tnpa nocrpoeHa b paBHbix MaciUTa6ax na 
oSeHX ocHX, TO .TerKO HaHXH npH sa^aHHOM yr.Te axaKH 
Be.THHHHy K03cj3cj3HUHeHTa cj^ H yro.T KanecTBa. 3Toro 

n3 TOHKH no.THpbi, cooTBexcTByiomefl 3a;iaHHOMy yrjiy axa- 
KH, np03o;iHM npHMyio b Hanajio Koop/tHMax; nojiyneaHhifi 
BCKTOp H306pa3Hr K034>t|)HUHeHT C/,', a yrO.T MeH<;iy3THM 
HOKTOpOM H OCblO Oy dyACT HCKOMbIM yPJlOM KanCCTBa (lI 3 - 
MepHTb ero mo>kho xpaHcnoprHpoM) . Ko3(J)4)HUHeHT cRw 

\To;i KanecTBa mo>kho noACHHxatb h no HSBecTHbiM sHane- 
HHHM Cy H c^, rax KaK 

^ R y • H ctg 0 ==: /(“ 


HMen iioMHpy Kpbi;ia, mo>kho onpeAeAHXb xapaxrepHbie 
VTAbi axaKH ao, h a^.p. 

ro I aiaKH HVAeBon noAX)eMHOH chau ao cooTBexcxBveT 
lOTKe noAflpbi, aah Koxopofi ^3,=0; CAeAOBaxeAbHo, sxa 
^^29 5^^^ nepecetieHHH noAnpbi c ocbio Ox 

Ha KpHTHMecKOM yme axaKH K03(j)(|)HAHeHT c,. hmoot 
M aKCHMaAbHoe sHaHenne; cAeAOBaxeAbHo, ronxy 'noTjipbi 
ATH vrAa a..p HaftAeM, npoBCAH KacaxeAbHvio k kphboh 
napaAAeAbHo och Ox. - ' ^ 


"> 3;^K. 233 


STAT 
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pHC. 29. Eme o noJi^pe icpbuia: a — ou'bsicHeuHe, iioiiCMy KpiiBaji Cy 
no c a: npeACTaB^iaei co6oh nojinpy; 6 — nojibsoBaHne nojiHpoH Kpujia 

HaHBbiroAHeHiiieMy yrjiy araKH cooTBercTByeT HaHSojib- 
liiee KaqecTBO KpbiJia; npn naHSojibuieM KawecxBe yroji Ka- 
qecTBa 0 6yjxeT MHHHMajibHbiM; noaroiviy npoBOAHM 
H3 Hauajia KoopAHHaT KacaiejibHyio k kphboh, KOiopan h 
onpeAejiHCT yroji 6m„h » a To^Ka KacaHHH noKa>KeT a„a,io. 

Ha noAHpe -KpbiAa, nocTpoeHHofl b oAHHaKOBbix Macmra- 
6ax Ha o6eHx ochx, BejiHHHHy K03(j)'4)HUHeHTa onpeAe* 

AHTb C AO'CTaTOHHOH TOHHOCTbfO TpyAHO, TaK KaK HB JieXHblX 
yrjiax axaxH K03{j)(t)HUHeHx b HecKOJibKo pas MeHbme 
'K03c|)(j)HAHeHxa Cy . HoaxoMy a^^h fiojibiuefi xohhocxh oxcne- 
xa K03cJ)cj[3HUHeHxa MaciiiTa6 no 3toh och oGbinno 6epyx 
B 5 HJiH Aa>Ke 10 pas SoJibuie, neM jiJisi K03(j)(})HUHeHxa Cy. 
ripH nojTbsOBaHHH xaKOH KpHBOH y>Ke He.nb3H rpacjjHnecKH 
onpeAejiHXb K034)(t)HUHeHx yroji KanecxBa. TaKan KpH- 
Ban He hejihcxch nojinpoH, ho na npaKXHKe ee oObinno bo 
Bcex cjiynanx nasbiBaiox nojinpoft. 

riojinpa KpbiJia narAHAHo noKasbiBaex Be xojibko xa* 

paKXep HBMeHeHHH K03(j3(})HUHeHX0B Cy H npH HBMeHCHHH 
yr^a axaKH; ona Mo>Kex xaK}Ke oxpasHXb h bahhhhc (J)op- 
Mbl npO(J)HJIH H ApyrHX ^aXTOpOB na 3XH K03(jD43HUHeHXbL 
HanpHMep, y xohkhx npo4)HneH na KpHXHnecKOM yrjie axa- 
KH HapymeHHe oOxeKaHHH npoHcxoAHx pesKO, nosxoMy ko- 
3(})clDHUHeHx noA'beMHOH cHjibi naAaex xojKe pesKo h, cJieAO- 
Baxe^ibHo, nojinpa Kpyxo sarnSaexcH bhhs; y xojicxbix >Ke 
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iipO(|)HJieH HapyuieHHC odieKaaHH npoHCxoAHi 6ojiee naani- 
HO, nooTOMy no.iapa sarHSaexcH bhh 3 To>Ke naaBHo. 

B;iaro;XapH SoJibuiofl narjiHAHOCTH nojinpa KpbiJia oaeiib 
yAoSna jiJin nOcXbsoBaHHH npH pacneiax, npH cpaBHCHHH 
H.iH BbiSope npo4)HjieH, npH anajiHse aapoAHHaMHHecKHX 
KaqecTB KpbiJia h t. n. 


§ 26. IVlEXAHH3AUH5t KPblJTA (CnOCOBbI yBEJIHMEHHfl 
MAKCHMAJlbHOW nOAT>EMHOH CHJlbl) 

rioA'beMHaH CH.xa Kpbijia AocTHraer MaKCHMaJibHOH bo- 
jiHHHHbi npH yrae aiaKH 16 — (cm. pnc. 28,6) — KpHTH- 
aecKOM, c nepexoAOM sa KOiopbiH hact na yMeHbnieHHo. 
3to orpaHHMHBaei .leiHbie bobmokhocth caMOJiexa h no- 
po>KAaex xaxHe ero HCAOCxaxKH, xax noxepa ynpaB.xHeMo- 
cxH H ycxoHHHBOcxH npn CBcpxKpHXHHecKOM ymc axaXH IV 
6o.xbUiaH CKopocxb npn oxpbiBe ox seM.xH h npii nocaAKt* 
3xh HCAOcxaxKH HacxHHHo yAaexcH yMeHbuiHXb nyxeM npH- 
MeHCHHH xaK HasbiBaeMbTX paspesHbix, h.xh mc.’it'- 

B bi X, KpbiJibeB, HAen 

Koxopbix 6biJia Bnep- 
Bbie npeAJio:H<eHa h 
xeopexHHecKH o6ocho- 
Bana C. A. Manjibirn- 
HbiM. no3>Ke xaKne 
KpbLXbH nO.XyHHJIH Ha- 
BBaHHC MeXaHHSHpO- 
BaHHbix. MexaHHsa- 
UHH KpbLxa H'MeeT ue- 
./XbK) nO^^XyHHXb B03- 
MO>KHO 5oJIbllI:HH KO- 
3c})(})HUHeHx noABeM- 
HOfl CH.Xbl (C^MaKc), T. C. 
oxoABH.Hyxb Hapyuie- 
HHe o-6xeKaHH5i Kpbbxa 
Ha 6o.xbiiiHH yroA 
axaxH (ao 25—30^'). 

MexaHH3Hpo> 

B a H H bi M HasbiBaex- 
CH KpblJlO, CHa6>KeH- 
H 0 e np e A K p bbx ko m , 

SaKpblJliKOM, UXHXKOM 
HJIH KOM6HHaUHeB[ HX 

(pHC. 30). 



Phc. 30. MexaHH3HpOBaHHbie KpbiJibn: 
} — KpbI.JIO C rtpeAKpbLlKOM; 2 — KpblJIO 
CO mejicBbiM 3aKpbi.jiKOM; 2a — KpbLao c 
npocTbiM aaKpbiJiKOM; 3 — KpbiJio c npe;;- 
KpblJIKOM H aaKpblJIKOM; 4 — KpblJIO c 
.ipocTbiM iuhtkom; 4a — KpbiJio co ckojib- 
mHTKOM 
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K p hlJl 0 d ri p e A K p bl JI K 0 M COCTOHT H3 AByX 
cTefi: ocHOBHoro Kpujia h pacnojio>KeHHoro BnepeAH Hero 
ysKoro KpbiJibiiU'Ka — npeAKpuJiKa, cBHsaHHoro c ochobhhm 
KpblJIOM UiapHHpHblMH THPaMH. C HOMOtUblO 3THX THF npCA' 
KpbiJlOK MO>KeT SbiTb njioTHo* npH>KaT ,K KpbiJiy, o6pa3yH c 
HHM KaK 6bi oaho uejioe, hah >Ke otoabhhyt ot ochobhoh 
HaCTH KpblAa, XaK HTO MeH<Ay KpblAOM H npeAKpblAKOM o6- 
pasyeTCH- meAb. Ilpo^HAb npeAKpbiAKa HBAHexcH nacxbio 
npo4)HAH KpbiAa. ripeA'KPbiAOK AeAaexcH no BceMy pasMaxy 
KpblAa HAH Ha KOHUeBbIX naCXHX KpblAa. 

Ha pHC. 31, a AaHbi cxeMbi oSxeKaHHH KpbiAa c npH>Ka- 
xbiM H oxoABHHyxbiM npeAKpbiAKOM Ha yPAe axaKH 25 — 32°, 
Ohh HOKasbiBaiox, mxo c npH>KaxbiM npeAKpbiAKOM oSxeKa,- 
HHe oneHb CHAb.HO HapymeHO, xaK KaK cpbiB noxoKa c sepx- 
Heft noBepxHOcxH xpbiAa HanHHaexcn y>Ke b HocoBoft nacxH 
npo4)HAH, pesyAbxaxoM nero HBAHexca pesKoe naAenne 
nOA'beMHOft CHAbl. C OXOABHHyXblM >Ke npeAKpbiAKOM cpbiB 
noxoKa npoHCxoAHx sHanHxeAbHo n03>Ke. Taxan «3axH>KKa» 
cpbiBa oSMCHHexcH xeM, nxo cxpyn B 03 Ayxa, npoxeKan ne- 
pe3 ysKyio meAb, yBeAHHHBaiox cboio CKopocxb, nxo h npe- 
nnxcxByex oxpbisy cxpyft ox Bepxneft noaepxHocxH KpbiAa — 
«3axHrHBaex opbiB» ao SoAbUJHX, neM 6e3 npeAKpbiAKa, yr- 
aob axaKH. 

TaKHM ofipaaoM, HaAHHHe meAH yseAHnHBaex (otoabh- 
raex) KpHXHnecKHft yroA axaKH, x. e. noA'beMHan chab mo-, 
>Kex pacxH He Ao yxAa 16 — 18^ kbk oSbiHHO, a ao yrAa 
axaKH B 25° h Aa>Ke SoAbiue. Hkhimh cAOBaMH, HaAHnne 



Pnc. 31. OSieKaHiie MexaHHanpoBannoro KpbiJia: a — o6TeKaHne 
o6h(MHoro Kpbijia h KpMjia c iipeAKpwjiKOM; 6 — • nojiapa Kpwjia 

C npH/KaTblM IlpeAKpbFJlKOM (/) H C OTOABHUyTWM (//) 
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lULMH VBe,'IHMHBaeT KOB4)4)HUHeHT f (pHC, 31, (3), a TCM 
ca.MbiM H MaKCHMa,ibHyK) noj.'beMHyio cH.ay KpbLia. Ho bnk'- 
ere c 3 Thm oxojBHHyrbiH npeaKpbuoK :iaeT yBe,rHiieH'He h 
K 03cj3cj)HUHeHTa .roSoBoro conpoTHBJieHHs Cj.- 

npeaKpbKXKH o6bIHHO 6bIBaiOT aBTOMaTH^ieCKHe. ZteH- 
cTBHe raKoro npe;iKpbi.rKa ocHOBaHo na tom, mo Ha Ma.nbix 
yrjiax aiaKH aapojHHaMHHecKaa CH^ia, AeHCTsyiomaH Ha 
npej.KpbLioK, Ma.ra h aaer c^raraiomyK), HanpaB.ieHHyio Ha- 
33 j, T. e. npH>KHMa!omyK) npeAKpbbTOK K Kpbury. Ho Mepe 
>Ke VBe.rHMCHHH yrra araKH aapoAHHaMH^ecKaH CH,ra pa- 
cxer, HBMeHBH cBoe HanpaB.xeHHe ran, hto ;iaeT cnararo- 
myK), HanpaB.'ieHHyK) Bnepea, x. e. CTpeMaLuyrocH BbUBUHyib 
iipe.xKpbi,ioK; noj jeftcxBHeM axoft ch.iw ripeAKpbi.roK oro- 
aBHraexen Biiepe;! h OTKpbiBaex merib. 

Huoraa npeAKpbi.ioK .xe.iaiOT (t)HKCHpoBaHHbiM, r. e. iie- 
iK)aBH>KHbiM (]ianpHMep, iia caMorere 5 Ik-12). B 3 tom c ly- 
'lae ure/ih Bceraa oxKpbiTa, xoth na Ma.ibix yr.rax araKii 
3X0 11 HeBbiroaHO, iioeKO,ibKy oxo;xBHnyxbiii ]ipeJ,Kpbi,iOK yae- 
• iHWHBaex .io6oBoe coripoxHBaeHHe Kpbi.xa. 

Kpbiao c saKpbKXKOM (cm. phc. 30) cocxohx 

113 OCHOBHOH MaCXH Kpbl.Xa H COeAHHeHMOrO C HHM luapHHp- 
IIO 3aKpbI,lKa, KOXOpUH MOXKeX 6bITb OXKJIOHeH BHH3. 3a- 
Kpbi.xoK HHoraa npeacraBanex coSoh XBOCxosyio nacxb Kpbi- 
•la (mexiCBOH saKpbiaoK, cm. pnc. 30,2) hjih qame Bnacbi- 
BaexcH B nocaeanioio, cocxaBana nacxb npo4)H.xa Kpbi.xa 
(npocxoH aaKpbi.xoK, cm. phc. 30,2a). 

ripn LueieBOM saKpbxiKe, aaH<e euxe iie oxK.ioHeHHOM, 
HMeexcH HCKOxopoe VBeaHHeHHe MaKCHMa.ibHoro ko 3 (|}i})h- 
lUieHxa noax.eMHOH CH.abi, ran KaK crpya Boaayxa, npo.xo- 
AH Hepes me.xb, yayMiiiaiOT oSxeKaHHe BepxHeft noBcpxno- 
cxH KpbL’ia. Hpii 0XK,i0HeHHH aaKpbi.xKa bhh 3 Ha yro.i 
30—40''' (h 6o.xee) iipoHcxoanx SHaHHxeJibHoe yBe.aHHeHHe 
MaKCHMaabHoro KO'3Cp(pHU,HeHxa iioaxieMHOH cH,xbi; oxk.xo- 
iiCHHe aaKpujiKa bhh 3 HSMenHCx 4)op.My npoc])H.'iH Kpbiaa, 
yBeaHHHBaex ero kphbhshv (phc. 32,a), hxo h Baenex aa 
co6ofl yBeaHMCHHe no^teMHOH CHaw. OpHaKO iionyxHO c 
3XHM SHaHHxeabHo YBe.iHHHBaexca h aoOoBoe conpoTHBie- 
HHe Kpbiaa. 

SaKpbiaKH oObiHH'O pacnoaaxaiox b ueHxpaabHOH HacxH 
Kpbiaa, a He no BceMy paaMaxy, nocKoabKy Ha KOHuesbix 
■lacxH.x Kpbiaa hmcioxch aaepoHbi. ycnaeHHH aeficxBHn 
aaKpbiaKa HHoraa h aaepoHbi HciioabsyioxcH KaK aanpua- 
KH, iipHMeM vnpaBaeHHe 'aaeponaMH b ibkom cavnae bh- 


H'l 
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Phc. 32. CneKTpbi o^xeKaHHji KpbiJia: a — c oxKjioHeHHbiM 

SaKpblJlKOM; 6 — C OXKJIOHCHHblM lUHXKOM 

nojiHHeTCH THK, ^To6bi fibijia B03M0>KH0CTb H o6bm.Horo 
ynpaBJieHHH hmh. 

K p bi ji 0 c n p e A K p bi Ji K 0 M h 3 a .k p bi ji k o m 
(cm. pHc. 30,5) AacT Ha.HOoAbmee yBCAH^eHMe MaKCHMaAb- 

HOH nOAIbeMHOH CHAbI, HO HpH 3T0M H AOOoBOe COnpOTHBAe- 
HHe vBeAHHHBaexcH' SoAbiue. 

KpblAO CO mHTKOM TaK>Ke AaCT yBeAHHCHHe 
nOABeMHOH CHAbI, XOTH H HC AaCT B03M0>KH0CTH HOACTa 
Ha ypAax araKH,. .npeBbimaiomHX oObiH'Hbift kph’Thhcckhh 
yrOA. IUhtKH^ npeACTaBAHIOT C 06 oH OXKAOHHIOmHeCH BHH3 
Henpo(j)HAHpoBaHHbie noBcpxHocxH, pa.cnoAOJKCHHbie y saA- 
HCH KpOMKH KpblAa (CM. pHC. 30 ). npH-MCHHIOXCH ABB OC- 
HOBHblX XHna IUHXKOB: npOCXOH UXHXOK C HeCKOAbSHUXHM 
mapHHpOM (pHC. 30 ,^) H CO CK0Ab3HUJ,HM lUapHHpOM 
(pHc. 30 , ^a). 

ZteflcXBHC LUHXKOB aHaAOXHHHO ACHCXBHK) mCACBblX 33- 
KpblAKOB. OxKAOHCHHblH BHH3 UXHXOK HSMCHHCX KpHBHSHy 
npO(J)HAH KpblAa H BbI3bIBaeX HHXCHCHBHOe OXCaCblBaHHC 
HorpaHHHHoro caoh, o6TeKaK)mero BepxHiOK) noBcpxHocxb 
KpblAa; oxcacAiBaHHc npoHcxoAHx sa cnex CHAbHoro paspe- 
>k6hhh, oOpasyiomerocH MexcAy xbocxoboh uacxbio KpbiAa 
H oxKAOHCHHbiM uxHXKOM (pHC. 32 , 6 ). 3x0 ynopHAOHHBaex 
noTOK HaA KpbiAOM, npenHxcxByex npoKAeBpeMCHHOMy cpbi- 
By H npHBOAUT K yBeAHUeHHK) K03(|)4)HUHeHXa Oa- 

HOBpeMeHHo c 3XHM oxKAOHCHHbie HXHTKH Aaiox cuxc 6oAee 
CHAbHOe yBCAHHCHHe K034)4)HlXHeHXa A 060 B 0 r 0 COnpOTHBAC- 
HHH, X, e. KanecxBo KpbiAa yMCHbuiaercH. 

CaMOAexbi Hk-18 h Hk-II CHa6>KeHbi xoabko uxuxKaMH. 

HxaK, OCHOBHblM AOCXOHHCXBOM MeXaHH3Hp0BaHH0r0 
KpblAa HBAfreXCH BOSMOKHOCXB yBCAHHCHHA MaKCH'MaAbHOH 
nOABCMHOH CHAbI. 3x0 HOSBOAHeX yMeHbUJHXb HOCaAOMHyiO 
CKOpocXb H CKOpOCXb OTpbIBa H T6M CaMbIM COKpaXHXb AAH* 
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Hbi npoSera n pa36era. Ho h b noJieie MexaHHSHpOBaHHoe 
KpbiJio, ec.TH OHO CHa6>KeH0 npe/iKpbLriKOM, HMeer Sojibiiioe 
npeHMvmecTBo nepe;i npocibiM KpbiJioM. HpH 6o.ibmoM 
yBe.^HHeHHH yrjia aiaKH (HHor;ia no ouiH6Ke .leinnKa) npen- 
KpbivioK, OTKpbiBan uxejih h yjiynmaH oSieKaHHe Kpbi.,Ta, 
OTO^lBHraeT KpHTHnecKoe oSreKaHHe jxo So.Tbuiero yrjia h, 
c.aezioBaiejibHO, yroji araKH, na KoiopoM jigtht caMo.aei, 
cpasy OKasbiBacTCH sHanHieoabHO MeHbiiie KpHTiinecKoro. 
riosTOMy caMO.TCT ocTaeiCH eno.THe ycroHHHBbiM n ynpaB- 
JineMbiM. 


rjlABA V 

A3POAMHAMMHECKHE XAPAKTEPMCTHKH 
CAMOJIETA 

§ 27. nOAT^EMHA^ CHJIA H JIOBOBOE COH POTHBJl EHH E 
CAMOJIETA 

no;i'beMHa5i cH.na caMO.aeia b ochobhom cosziaercn Kpbi- 
jiOM. B zieHriBHiejibHocTH HeKOTopyio no;iT)eMHyK) CH;iy 
cosnaiOT onepeHHe, tl)K)3ejiH>K h apyrne nacTH caMOJieia, na- 
xo;i5iiiJ.HecH B noTOKe. Mb 3Tiix HacTCH Hanoo^ibrnyio nozn^ieM- 
HyK) CH.ay Mor:io 6bi coBAaib ropiisoHrajibHoe onepeHHe, ho 
pasBHBaeMan hm no^i-beMnan ciLia6biBaeT iianpaB-aena no- 
paSHOMy — TO BHH3, TO BBepX, TaK KaK py.Tb BblCOTbl OT- 
K.TonneTCH BBepx n bhhs. HHora.a noAT>eMHbie cn.Tbi 3 thx 
nacTeH Bce yn-HTbiBaioT, oa.HaKo yner nx nyieM ripo- 
CToro CJiOH^eHHH c no;:i'b6MHOH ch.toh KpbLia no.iynaercH 
HeTOHHbIM; KpbLTO, (})P03e..TH>K H OnepeUVie COBMeCTHO o6Te' 
KaiOTCH noTOKOM HecKOJibKO HHane, neM ecJin Ka>H;iaH nacTb 
o6TeKaeTCH OTAe.TbHo. BosHHKaeT BsaHMiroc a3po;iHHaMHHe- 
CKoe B.THHHHe, H -HOSTOMy noA'beMHan ciuia caxioJicTa, cTpo- 
TO roBopn, He pasna cyMMc noA'bexiHbix ch.t KpbbTa, one- 
peHHH H cl3io3ejiH>Ka. BcJiezicTBHe 3Toro, ecjiH Ha;io snaTb 
TOHHO no;ii.eMHyK) CHJiy caMo.aeTa, iipojxyBaiOT ero Mone.Tb 
(hhh jxayne caMoneT b naTypaJibnyio BejupiHHy) h no;iyMa- 

K)T K034)(l3HUHeHT Cy BCerO CaMO.nCTa, KOTOpbIM H TlO.'Ib- 

ayiOTCH npn pacneTax. 
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Phc. 33. noATaeMHaH CHAa ii Jio6oBoe conpOTHBjiCHne caMOJiera ii hx 
paBHOAeftcTByioinaji — noJiHan aapOAHHaMHHecKaH cHjia caMOJieia 


np.H6jIH>KeHHO MO>KHO CMHiaib, ^TO nOA'beMHaH CHJia 
caMo.rieTa b uejTOM pasHa noA^beMHOH chjic ero KpbiJia, t. e. 

y^caM “ ^Kp 
n 

caM — K'p • 

BeKTop noA'beMHOH cHJibi BcerAa nepneHAHKy^iBpeH 
BeKvcpy B'OSAyuiHOH cKopocxH caMOJiera (phc. 33, a). 
KaKOBo me Jio&OBoe conpoTHBACHHe Bcero caMOAera? 
Ha phc. 33, a noKasanbi chah Ao6oBoro conpoTHBAe- 
HHH KpbiAa H Apyrnx nacrefi caMOAeia. Ecah Bce sth ch- 
aw cAOKHTb, TO HX cyMMa (p aBHOAeScTByiomaH) h 6yAeT 
AOSOBbIM COnpOTHBACHHeM CaMOAeTH. OAHaKO TaKOH *nOA- 
CHCT 6biA 6bi H SACCL HeTOHCH, ecAH He ynecTb BsaHMHoro 
aapoAHHaMHHecKoro bahhhhh oahhx HacxeH Ha Apyrne, ko- 
Topoe npHHHTO .HasbiBaxb .HHxepcJ)epeHUHeH 

Ta-KHM oSpasoM, Ao6oBoe conpoTHBAenne caMOAexa pas*. 
HO cyMMe AoSoBbix conpoxHBAeHHH K'PbiAa H Bcex ApyrHX 
Hacxefl caMOAexa — c ynexoM HHxep^^epeHUHH: 

Qcqm - Qkp + (QfJ) K)3 + Q mac “h Qon + ...)• 

TaK KaK npHHHTO CTHTaib, wo Bce nacTH caMo^exa, 
KpoMe KpbiJia, He aarox noa'beMHofi cnabi, to cyMMy .ao6o- 
BblX COnpOTHBJieHHfl 3THX MaCTeft HaSblBaiOT BpeflHHM 
conpoTHBJienHeM. riosTOMy cKasaHHoe Bbiuie mojkho 
aanHcatb raK: 

Qchm Q(p -f- Qsp (c yneTOM HHTep(J)epe.HUHH) , 

HJIH, ,B K03{J)(|)HU,HeHTaX, 

frcaM = ^vKp + A«p (c ynexoM HHTep4)epeHUHH). 

'* JlaTHHCKoe cJioBo, 03HaqaK)iuee BsauMHoe 
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rioA'btfMHaH ca;ia w cH.ia :io 6 oBoro cuiipoiHBJieHHH ca- 
Mojeia HB.anioTCH cocTaBJHK)iii,HMH noJiHOH aapoilHHaMHHe’ 
CKofi CHnbi R, AefiCTByiomefi Ha caMOcrier b no.iere 
(pHC. 33,6). Ecjwi HanpaBJieHHe BosayuJHOH CKOpocTH V.ie- 
>KHT B n.nOCKOCTH CHMMCTpHH CaMOJICTB, TO CHJia R TO>Ke 
vTOKHT B n.TOCKOCTH CHMMeipHH. 

B aa.TbHeHiHeM Syayi pasSHpaibCH Bonpocbi aapoaHHa- 
MHKH caMO.ieTa b ue.TOM, a He HBO.iHpoBaHHoro KpbLia; 
nosTOMy a3po;iHHaMHHecKHe CH.Tbi caMO.Teia 6ya.eM oSoana- 
Hajb npocTo 6yK3aMH R, Y, Q. homhh, o^HaKO, mto y ca- 
MO^Teia Q = Q.cp +Qnp H HX K03t})4)HUHeHTbI — npocio 
H He safibiBan, o;xHaKO, mto Cv — ^’.vkp + pp- 


§ 28. nOJlJlPA CAMOJIETA 

riueiHpoH c a M 0 c'l e I a HasbiBaeicH KpHBaw, H30- 
6pa>Ka}omaH sasHCHMocTb Me>Kay K03c|)cJ)HUHeHTaMK no;ii>- 

C.MHOH CH;ibI H .T 060 B 0 r 0 COnpOTHBcTCHHH CBMOJlCTa. 

B npe^bi^ymeM naparpa(t)e 6biJio BbiHCHCHO, hto ko3(|)- 
4)HUHeHT nOA'beMHOH CH.Tbl CaMOJieTa tot >Ke, mto H KpbLia 
(KOTOpblM CHa6>KeH AaHHUH CaMO.neT), a K034)4)HUHeHT 
.T06oBOro COnpOTHBJieHHH OaBCH CyMMe K03(J)C|)HUHeHT0B Cv Kp 
H ^.vrp noc.neaHHH Ha .TCTHbix ymax araxH ociaeTCH homth 




PiK-. ;M. IIo.iHpa caMo.neTa: a - nepecTpoeaiie iio.nJipbi upbuia u 
iio.i^Tpv caMo.nera; fbH3HMecKHH cMbicn rtojiHpbi caMo.nera 
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Phc. 35. Bsepxy — noJinpa caMojiexa ^k- 18 
(Macuixad b 5 pas dojibiue, neu Cy); 

BHHsy — noji5ipa caMOJicia Hk-18 603 pasMexKH 
yrJTOB axaKH h KpHBbie KoscJxfiHUHeHxa Cy h Ka^e- 
cxBa caMOJiexa K no ymy axaKH a 
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nocToaHHbiM. Bc^eACTBHe aroro iiocrpocHHe noAnpu ca.vio- 
.neia cboahtch k BecbMa npocTOMy nepecxpoenHio nojiapbi 
KpbiJia. 

nycTb AaHa noJiapa Kpbua (pnc. 34, a) h noacAHtaH 
K03Cj)4)HUHeHT BpeAHOFO COnpOTHBJieHHH CaMOACTa. Toraa 
AAH noAyM6HHH iioAHpbi caMOAeia Haao Ha BC6X yrAax aia- 
KH npHSaBHTb K BCAHHHHe K034>4>HU,HeHTa C j. Kp BeAHMHHV 
K034)cj)HUHeHTa c^Bp, BSHxyK) B TOM >Ke MaciiiTa6e. Ecah 
3X0 npoAOAaxb, to noAapa xpHAa casHHexcH anpaBO na 

paCCXOHHHC, paBHOe BCAHHHHe K034)4^HU.HeHTa r^.vBP' 

npome nepeaBHHyxb na to >Ke paccxoHHHe babbo ocb 
nOAbeMHOft CHAbI, HTO o6blHHO H ACABIOT (pHC. 34). 

noAHpa caMOABTa M0>KeT 6bixb noAyMBHa h nyxcM hc- 
nuxaHHH caMOAexa (hah ero moabah) b a 3 poAHHaMHHecKofi 
Tpy6e. ripH 3X0M mo>kho noKasaxb, hto xaKoe noAnpa. ZIah 
3Toro npeACTaBHM ce6e MOAeAb caMOAcja (pnc. 34,6), ko- 
xopaa MOJKBT BpamaTbCH na nonepeMHoft och, npoxoAHmeii 
uepes ueHxp TH>KecTH moagjih; ecJiH, Bpamaa ycia- 

HaBJiHBaxb ee b noxoKe nozi 
pasHbiMH yrjiaM'H axaKH ox 

(Xo JXO (Xkpht > TO BeKXOp IlOJI- 
HOH aapOilMHaMH^eCKOH CH- 
jibi /?, BOspacxaH no Mepe 
yBeJinneHHH yrjia axaKn, 
onninex cbohm kohuom 
KpHByio, KOTopaH H 6yAeT 
noJiHpoH AaHHoro caMOtne- 
xa. 

Ha pnc. 35 h 36 jxa- 

Hbi iio.nnpbi caMOJiexoB 
3 k-18 h Hk- 11, npnneM 
MacmTa6 Cj^ bbht b 

nnxb pas SoJibuie, neM jxjisi 
Cy . JXji^ o6jierMeHHH nojib- 
BOBan-HH noJinpoH mh AaeM 
ee c pasMexKOH yrjioB axa- 
KH, HO B XeXHHHeCKHX OBH- 
caHHHX caMOJiexoB, kbk h 
B Kypcax aapoziHHaMHKH, 
nojinpa naexcH 6e3 pasMex- 
KH yXJIOB axaKH, ^ HO Baxo 00 rioJinpa caMOjieta Hk-11 

BMecxe c noJinpOH npHBO- (Macmiaa ajih b 5 paa 6o;ibuie. 
:iHxcH KpHBan HSMeneHns hcm cy) 
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Cy no a (pHC. 35), noaroMy pasMexKy yrjioB araKii cao- 
.'jatb HerpyaHo. 

^riojibsyiOTCH noaapoS caMoaera taK }«e, kbk h noji*- 
poH KpbiJia. SHaneHHH KoacJj^JHUHeHta Cy re »e, hto h y 
KpbiJia, HO aHaneHHH KO3(})^HUHeHT0B Cp H Syayi hhu- 
MH. Ha xapaKxepHHx yrjioB ataxH He HSMeHHtcH co H Okp^t- 
Hto *e KacaeicH yraa to y caMOJieia oh 6yaeT 

HHbiM, Tax Kax MaxcHMaJibHoe xaHecTiBo caMOJiexa Menb- 
uie, xe.M HBOJiHpoBaHHoro xpbLia (o6 stom cxasano b CvXe- 
jyxjmeM naparpa4)e). 

nojiHpa caMOjieTa HBJiaexcH ochobhoh aapojHHaMHHe- 
cxofl xapaxTepHCTHXOH caMOJieia, noaxoMy Heo6xoflHMo 
xopouio noHHTb nocTpoeHHe ee h nojibsoBaHHe ex). no,<ib- 
aoBaHHe noJiapoH npHynaer Jiy^uie paaSHpaxbCH b aapojH- 
HaMHTOcxHx xavecTBax caM0,xeTa, xapaxiepnayeMbix stoh 

KpHBOft. 

npHMep. HaflTH K0-j(|)(l)HmienTbi l\. h c,. caMojiera Hk- 18 npii 
V ivie araKH a — T. 

OTBer; Cy = 0,38; c.,- 0,034. 

§ 29. A3P0JIHHAMH4ECK0E KAHECTBO CAMOJIETA. 

CnOCOBbI yBEJ1HHEHH4 KAHECTBA 

AapoflHHaMHHecxHM xaqecTBOM caMO^e* 
T a, noaofiHo xoMy, xax h xpbi,na, HasbiBaeTca hhcjio, no- 
Ka3biBaK)mee, bo cxo,abxo pas nojiteMHaa CHJia 6o.Tbiiie jio- 
6oBoro conpoTHB.ieHHH caMo.xeTa ajia bo cxojibxo pas xo- 
.3l})(|3HUHeHT nOAT-eMHOH CH,JIbI Cy 60 JIbIUe XOacJwJjHUHeHTa 
aoSoBoro conpoxHBaeHHH c.v TaxHM oSpasoM, 


H.IH 

/<=- -1" . 

Kp ~T Cx 

Hs BTOpOH (|)OpMyjlbI HCHO BHJIHO, MTO IipH O^HOM H TOM 
>Ke K03^(J)HUHeHTe no;iT>eMHOH CHJibi, T. e. npH otihom h 
TOM yKe yrjie araKH, KanecTBo caMOJiera BcerAa 6yAeT MeHb- 
me (xyjKe) KanecTBa HsojiHpoBaHHoro Kpbi;ia. 

KanecTBo caMOJiera, nax h Kpbijia, npH HeKoropoM yrjie 
araKH iiOCTHraeT MaKCHMajIbHOH SeJIHHHHbl (Km^kc ),H3T0T 
yro.T araKH HasbiBaioT HaHBbiro;iHeHmHM yr.TOM 
araKH c a m o e t a. Ha Bropofi cj^opMyjibi c.Te;iyeT, hto 
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caMo.'iOTa 6y;ieT Bcer.ui \ieiii>- 
uie Kuskc ero Kpbua. Y xcpoiUHX 
Kpbuibee Kmukc MOiKeT aocTHraxb 25 
li aa>Ke 30, y xopouinx >Ke caMo.xeTOB 
A'mbkc pe:iKo npeBbimaer 17 h to^ibko 
y peaKTHBHbix caMoneioB, 6Jlaro^.a<p^i 
coBepiueHCTBy hx 4)opM, KaneciBO 6bi- 
Baex Sojibiue (saMexuM aaecb, mxo, 
roBopa 0 Ka^ecxse caxiojiexa Sea yxa- 
"sanHH yna aiaKii, oObimho HMcroi b 
BHay ero Am«kc). 

06 aapojHHaM'HBecKOM KaqecxBC 
caMO.xexa, Kax h Kpuna, mo>kho cy- 
aiixb no Be.iHMHHe ynxa xaMecxsa: neM 
MCHbuie 3 X 0 X yro,x, xcm 6 o.xbiiie xane- 
cxBo. CieaoBaxe.xbHO, Kuskc 6 yaeT 
npH 0„m, . Ha no.XHpe caMO.xexa, no- p,^. 37 HaxoiKAeMiK' 
cxpoeHHoft B OAHHaxoBbix Maciiixa 6 ax tiaiiMeHbiiiero yrjia na- 
A.XH Cv H c,., 3 XOX yro,i HaftaeM, npo- MecTsa » HaHBuroa- 
BeaH xacaxeJibHyw X noaape H3 nana- HeHiuero yraa araxH 
•xa xoopaHHax (pnc. 37); ronxa xaca- 
HHH noxajxex HaHBbiroaHenujHft yro.x 
axaxH a„a„B. Ecxh noaapa nocxpoexa 
B pasHbix Macii]xa 6 ax, xo yroa 0 rpa- 
4)HaecxH HafixH Heabsa, ho xacaxe.ibHaH h b btom caynae 
o 6 o 3 HaHHx HaHBbiroaHeftiuHil yroa axaxH (cm. pnc. 35 h 36). 

KanecTBo caMoaexa, xax h xpuaa, saBHCHx ox yraa 
araxH. Ha yrae axaxH HyaeBoft noaBeMnoft cnabi xanecxBo 
caMoaexa paBHO nyaro (nocxoabxy Cy==0). SaxeM c yne- 
• iHHeHHeM yraa axaxn oho pacxex, aocxHran .MaxcHMyMa 
npH a„aHB- itaaee, HecMoxpa Ha npoaoa>xaK)meecH VBeaHne- 
HHe xo3(p())HU,HeHxa Cy, OHO naaaex (xax xax r,. pacxex 
6bicxpee, mcm Cy). 

CnocoSbi yBeaHHCHHH Kanecxsa. Xtan yBeanneHHH (yayn- 
liieHna) xanecxBa caMoaexa cxaparoxca bccmh aocxynnuMn 
CnOCnOaMH VMeHbUIHXb X034)Cj)HUHeHXbI C X Kp H ,1- np • 

cnoco6ax yMenbiucHHa Cxkp ynce ynoMHHaaocb panee; oc- 
HOBnbiMH H3 HHX HBaHKJXcH: npHAaHHe xpbiay a 3 pOBKHaMH- 
necxH BbiroaHoli (popMu b naane, Bu6op aynuiero npo4)HaH 
H xmaxeabHaa no.XHpoBxa noBepxHocxH xpuaa. Hxo >xe xa- 
caexca cnoco6oB y.MeHbuieHHH xo34)4>HUHeHTa Cx^p, to hx 
Mo>XHo paaaeaHTb na xpn caeaywiHHe rpynnbi. 

K nepBoft rpynne oxhochxch MeponpHBXHH no 


no nojinpe caMOjiera, 
nOCTpOeHHOH B paBHbIX 
MaciuTa6ax 
Cj/ H Cx 
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npHMHHlo Ka>KflOH H3 HeMecymHx qacTeti caMo;ieta MaM*, 
6o;iee o6TeKaeMOH (popMU hjih aaKpbiBaHHK) ee o6TeKaTe- 
JICM, TiuaTejibHaa OTjejiKa flexajiefi, nompoBKa hx h t. ji. 

yMeHbiueHHH ;io6oBoro conpoxHBJieHHH . flBHraxe^iefi 
BOSflyiiiHoro oxjiajKaeHHH hx noMemaiox b KOJibueBbie Ka- 
noxbi, npeji,cxaB;iHK)mHe cofiofl KopoxKHe UHJiHHiipbi, cxchkh 
Koxopbix HMeiox KpbijibeBoft npo4)HJib; xaKOH Kanox, naae- 
xbift Ha flBHxaxejib, BwpaBHHBaex BOSMymeHHbift noxoK no- 
saflH aBHraxejifl h, yjiyHuiafl oPxcKaHHe, yMeHbuiaex Jio6o- 
Boe conp-oxHBJieHHe. 

Ko BXopoH rpynne mohcho oxhccxh MeponpHH- 
XHH no yMeHbuieHHK) KOJiHnecxBa HCHecymHX nacxeft caMO- 
jiexa, nepexoa k cxeMe MoHonjiana, npHMeneHHe cbo6oaho- 
Hecymero KpbiJia, He HMeiomero cxoeK, hojikocob h pacna- 
JiOK, npHMeneHHe yfiHpaiomerocH b nojiexe maccH. 

K xpexbefi rpynne mohcho oxHecxn xan naabi- 
BaeMbie 3 a h 3 u — nJiasHwe nepexoflbi ox KpbiJia k (pK)- 
3e;iH)Ky, ox onepenna « (pi03ejia>Ky h t. fl. 3aJiH3u HMeiox 
He>XblO CBeCXH K MHHHMyMy BSaHMHOe BJIHHHHe OflHHX na- 
cxefl caMOJiexa na apyrne — oxp.HU,axejibHyio MHxepipepeH- 
UHK) (HHxepipepeHUHa HHorn.a Moacex 6bixb h nojioacHxeJib- 

HOfl). 

HxaK, KanecxBo caMOJiexa cjiywHx Mepoft oueHKH aapo- 
HHHaMHHecKHX coBepuieHcxB caMOJiexa. HeM 6ojibme Kane- 
cxBO, X6M Jiyniue caMOJiex b aapoflHHaMHHecKOM oxHouie- 
HHH. OanaKo 6ojibmoe KanecxBo eme He rapanxHpyex xo- 
pomyio jiexHyio xapaxxepHcxHKy caMOJiexa, xax khk nocjien- 
HHH SaBHCHX H OX APyrHX (pBKXOpOB (oX MOUXHOCXH flBHXa- 
xejiH, ynejibHOH narpysKH na KpbiJio h flp.). 

Ha KanecxBO caMOJiexa oxpnuaxejibHo BJinaex paa (paK- 
xopoB. Hpeacne Bcero oxmbxhm BJiHanne o6jieaeHeHHa ca- 
MOJiexa B nojiexe. OxpHuaxejibHoe BJiHanne Bxoro (paKxopa 
ycyry6jiHexca HeoiKHAaHHocxbio ero noaBjienna h npnxoM b 
HaH6ojiee xpyflHHx ycjiOBHax nojiexa. OSjieaeHeHHe napy- 
maex njiaBHocxb oSxeKaHHa Kpbijia h HenecymHX nacxefl 
caMOJiexa, nxo Be^ex k yBejiHaennio Koa^iipHUHeHTOB kp 
H Cxsp. BcjieflcxBHe yxyauienna o6xeKaHHa KpbiJia b 03 M 0 >k- 
HO xaKHce HeKoxopoe yMenbmeHHe K034)4)HH,HeHxa noabCM- 
HOH CHJiM Cg . B pesyjibxaxe xoro h Jipyroro KaqecxBo ca- 
MOJiexa MOJKex, oneBHAHO, SHanHxejibHO yMeHbuiHXbca. 
nofloSno o6jieiieHeHHio bjihhiot HHefl, ocxaxKH Mepajioro 
CHera, njioxo CHHuieHiibie c Kpujia nepea nojiexoM, Bcanaa 
nopva KpbiJia (nanpHMep, BMaxHHbi), a xaKJKe sarpasneHne 
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ero. SaMCTHM eiUe, nfo Ha KaHectBe caMojieta otpHuativiH- 
Ho CKasbiBaeTCH Hapy^Han .nojiBecKa’ BCHiKOiro poAa npeA- 
MeTOB (Ao 6 aBoqHMx 6 eH 3 o 6 aKOB h np.), rax xax ohh yae- 
AHHHBaiOT ;io 6 oBoe conpoiHBJieHHe caMOAeia. 

JXJin ycBoeHHH H3AO>KeHHoro npeA^naraKDTCK cJieAyioiaHe 
3aAaqH. 

SaAana. HpH HeKOTopOM yrjie araKH K03(|)(|)HUHeHT noA^eMHofi 
cHjibi Cy = 0,88 H K034)ct>aUHeHT = 0,044. OnpeAejiHTb KaqecTBo Kpbi- 
Jia (npH 3T0M yrjie ataKH) h KaqecTBo caMOjiera, CHa6}KeHHoro ash- 
HbIM KpblJIOM, eCJlH BP =0,04. 

Otbct. /Ckp = 20; 10,4. 

SaAaqa. OnpeziejiHTb MaKcuMajibHoe KaqecTBO caMo^iera Hk-18. 

OiBer. /Cmbkc == 12. 

ripHMeqaHHe. B AaJibHeHuieM KaqecTBo caMojieia OyAeM 

Cu 

ooo3HaqaTb npocro , ho 6vAeM HMeib b bhav', hto y 

Aeia Cjj;- = c Kp"!" X Bp • 

§ 30. BJIHHHHE CKOJlb>KEHH 5 I CAMOJIETA HA nOflTjEMHVK) 
CHJiy M HA KAMECTBO 

CKOAbyxeHHeM caMojicTa HasbiBaeiCH raxoc 
ero ABH^eHHe, xorAa BosAyiuHan cxopocrb caMOAexa na- 
npaBJieHa He napajiJieJibHo ero haockocth cHMMerpHH, a 
noA HexoTOpbiM yrjiOM x Hefi (pHc. 38) . 3 tot yroji Hasbi- 
BaeiCH yrjiOM cxojibHceHHH (oSosHanaeTCH rpene- 
CKOH SyxBOH p — Cara). Ha pHC. 38, a noxaaaH noAer ca- 
MoAeia 6e3 cxoAb>KeHHH h noAex npa hbahahh cxoAbH<e- 
HHH, XaXHM '0'5pa>30M, H'pH.HajIHHHH CXOAb>KeHHH CaMOAex AC- 
XHx He cxporo BnepeA, a neMHoro 6 okom oxHOCHxeAbHO bo 3 - 
AyuiHOH cpeAbi (axo ne cACAyex nyxaxb c Soxobbim abhh^c- 
HHeM OTHOCHXeAbHO SCMAH, HOAynaiOLHHMCH HpH HOAexe c 
6oXOBbIM BexpOM). 

CxoAbHceHHe name Bcero BosHHxaex npH noAexe c xpe- 
HOM H pe>Ke npH noAexe 6e3 xpena b ropH30HxaAbHOM no- 
Aexe, Ha HAaHHpoBaHHH h npH noA'bCMe, a erne nauxe 6bi- 
Baex Ha pasBopoxax, BHpa^xax h ApyrHX ^^Hxypax. 

CxoAbH<eHHe caMOAexa Mo>Kex cosAaBaxbCH: 1) no bo- 
Ae AexHHxa, 2) BCAeAcxBHe ouihSxh AexHHxa h 3) hoa bahh- 
HHeM nocxopoHHHX npHHHH (HanpHMep, nopbiBOB SoxoBoro 
Bexpa, ocxaHOBXH oahofo h 3 ABHraxeAefl Ha MHoroMOxop- 
HOM caMOAexe h ap.). 
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Phc. 38 . IloJiex caMo;ieTa: a — HopMaJibUbiii npn najiHHWn cKojib- 
>KeHHH; 6 — paajioJKCHHe nojiHoft aspojHHaMHqecKOH cHjibi caMOjiera 
(npH cKOJib>KeHHH) Ha ee cocraBjiHiomHe 


npH CKOJIbyKeHHH CaMO.ieT oQxeKaeXCH HeCHMMexpHHHO, 
Bc^xeAcxBHe ^ero sosHHKaex 6oKOBoe AaB.jieHHe noxoKa na 
4)K)3eJiH>K BepxHKajibHoe onepeHHe, hrlimh cJioBaMPi, bo 3- 
HHKaex 6oKOBaH CHJia Z. C;ieAOBaxeJibHO, npn cKOJibJKeiiHH 
no.xnaH aapoAHHaMH^ecKan cHJia R yyKe He JiencHX b njioc- 
KOCXH CHMMexpHH caMOJieta, a necKOJibKO oxKJioHena b cxo- 
poHy, aSpaxHyio cKOJibHcenHio. noBxoMy ona MOH^ei 6bixb 
npejlcxaBjieHa (h ee K03(J)4)HUHeHT kbk cyMMa xpex co- 

cxaBJiHiomHx: Y, Q n Z (h cooxBexcxBeHHo: Cy, h^z) b 
nOXOHHbIX OCHX KOOPAHHaX (pHC. 38 , 6 ). 

BoKOBan CH.xa Z, nepneH^XHKyjiHpHan cH.xaM Y h Q, mo- 
>Kex 6bixb noiic^HxaHa hoaoSho noA'beMHOH cHJie h cHJie 
SoBOrO COnpOXHBJieHHH. K03(})(})HUHeHX Cz, SaBHCBIUHH ox 
yrjia cKOJibJKeHHH, Haxo;iHT onbixHbiM nyxeM. 

Ox Be.xHHHHbi yr.ia CKOJibJKeHHH sasHCHx He xojibko ko- 
34)4)HUHeHT Cz H CHJia Z, HO H K03(}34)HUHeHXbI H C a XCM 
caMbiM nozi'beMHa^ CH.xa caMo.xexa h ero .no6oBoe conpo- 
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3,0 Te.M, Hl-O „PH CKO;,b>KeHHH HS- 

MeHHeiCH oSieKaHHe KpH^a h HeaecymHx vacrefi caMo^e- 
CKHM ^ ycTaHOBHjiH caMOJiei c n.no- 

CKHM KpbiJioM npH nojioHiHTejibHOM yr^ie araKH b 

rpyce Tax, ,to6« mockoc® MMMarpHa TaMO^ 
S HanpaBaeHHeM noroKa, t. e. SeaToS- 

HH (PHC. C5y,a). OneEHilHo, npn yrjie araxH a KDbiJin na- 
soBber HCKOTopyio noatcMnyio CH^y. Tenepb noBepneM ca- 
sepTHKajibHOH ocH Ha HeKOTopbiH y?o;i' T e 

TroTTraKlZTnT" or ’sToro 

QTT.^ «• nO-BH;^HMOMy, HSMeHHTCH, HO 3T0 eiUe HP 

BnMHe HCHO. nosTOMy. npoflo^iJKaH Bpamarb cJmoS bo 

KrODn”?? ero nofl yrjioM p=90° 

tPHC. -iy.e). npH TaKOM noJiojKeHHH yroji araKH SvneT nup 

BHflHo, paBOH HyjiKD H BOB^yx 6y:aeT TeVb Bao^b ^ 

cKo^bjKeHHH oSbiMHo 6b,BaeT 
Cnart ’ ^ BbisbiBaei yMeHbUieHHe vrjia araKH 

C^eflOBare^bHo, npH CKo^bKeHHH caMo^iera Bceraa HMeer 

cS noa-beMHoS 

KpM:'’XH,Lrr„™r7oS“FiFi™2FT 

^HHaKOBO. TO noaryKpbijio, na Koropoe caMo.rer cKoibSHT 

aaerca ek.app,a!“erwyrorr„ry7pZ°a 

a oco6eH»ocT» caocoScTByer ronepeaaoe KappiSa '„p„ 



Phc. 39, CB5i3b McJKAy yr;i 0 M araKH h 
6 3aK 253 


yr./iOM cKo.ib>KeHMa 
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Phc. 40. B.r[HHHHe CKOJibaieHHSi caM 0 .neTa Ha noa.'bCMHbie cmu no 
jiyKpbi.nbeB, b ocoOeHHOCTH npH HaJiHnHH nonepeHHoro V 


jiHUHH KOToporo yroji aTaKH BbiflBHHyToro noJiyKpbiJia OKa- 
sbiBaerca eme '6ojibiiie, aew oTcraromero (pnc. 40, o). 

HraK, npH cKO,4b}KeHHH caMOJiera, BO-nepBbix, iioflteM- 
Haa CHJia ero KpbiJia necKOJibKO yMenbiuaeica; BO-BTopbix, 
noateMHaa cHJia roro nojiyKpujia, b cropony Koxoporo ca- 
MOJiet CKOJibSHT, craHOBHTca HccKOJibKO OoJibiiie nofl'beM- 
Hofi CHJibi flpyroro nojiyKpbiJia; B-xpeTbHX, BC,aeflcxBHe ae- 
CHMMexpaaHoro oOxeKaaHa (|)i03ejia>Ka h jipyrHX Heaecy- 
max aacxefl K03(J)(l)HUHeat .xo6oB-oro conpoxHB,aeaHa 
Bospacxaex. 

B pesyjibxaxe yMeabmeaaa noateMBoa cbjih a yaejia- 
aeaaa JioOoBoro conpoxBB.xeaaa aapo/iaaaMaaecKOG Kaac- 
cxBo caMOJiexa yMeabuiaexca (yxyAuiaexca). 


r,nAB A VI 

CHJ10BA5I yCTAHOBKA 

§ 31. HA3HAHEHHE CH^OBOH VCTAHOBKH H OBIUHE 
CBEflEHH5I 0 B03flyiUHblX BHHTAX 

CaMOJiex Moacex noflaaxbca a Jiexexb xo;ibKO b xom c;iy- 
qae, ecjia 6yftex flBararbca c flocxaxoqaoS nocxynaxejib- 
aoa cKopocTbio. FIoaxo-My oa flOJiscea Bce apeMa npaoaojie- 
Baxb conpoxBBJieaae Boaayxa (a npa paaOere a xpeaae 
KOAec 0 aeMJiK)). flaa 3xoa: uejia cjiyacax cajioaaa ycxa- 
aoBKa. y caMo;iexoB c nopmaeBUM ABaraxe,aeM caaosaa yc- 
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laHOBKa cocTOHi H3 nopuiHeBoro aBHraie^in BHyipeHHero 
cropaHHH H BOSAyiUHOro BHHTa, 

AsHauHOHHbiH nopujHeBOH OTHrarejib, 'pacc^HraHHUft 
jlJiH paSoTbi B nojiere, npeoSpasyex reruiOByio SHepruio Ton- 
JiHBa B SHeprHK) spameHMH Bajia. 

BosziyiiiHbiH BHHT — .TonacTHOH annapai, npHBOAHMbifi 
BO BpameHHe ABHraiCcXeM h npeAHasHaqenHbiH ajih nojiyqe- 

HHH THTH B BOSAyxe, Heo6xOABMOH JXJIH HpOABHJKeHHH Ca- 

MOJieia. Pa6oTa BosAyiuHoro BHHia ocHoaaHa Ha xex >Ke 
saKOHax aopoAHHaMHKH, Hxo H paSoxa Kpbuia. 

BosAyiiiHbie BHHXbi cyiuecxByiOT xpcx thhob: HeH3Men- 
Horo mara, (fiHKCHpoBaHHoro mara h HSMeHHeMoro mara. 

Bhhx HeHSMeHHoro mara hmccx AonacxH, ko- 
xopbie He Moryx noBopanHBaxbCH BOKpyr cbohx oceii 
(pHc. 41). JlonacxH h ueaxpajibHan nacxb BHHxa — cry n h- 
U a cocxaBAHKDT oAHo ue./ioe. B cxynHue (ecAH bhhx Aepe- 
BHHHblft) HMeeXCH OXBOpCXHe AAH nOMemCHHH MexaAAHHe- 
CKOH BXyAKH, COeAHHHIOmeH BHHX C BBAOM ABHraXCAH (xa- 
KOH npocxoH BHHX ycxaHOBAeH Ha caMOAeie no-2). 

Bhhx (fiHKCHpoBaHHoro mara (BOLLI) hmg- 
ex cTDeMBbte AonacxH, nooxoMy ohh Moryx 6bixb ycxaiioBAe- 
Hbi (Ha seMAe) hoa AK)6biM yrAOM k haockocxh BpameHHH, 

T. e. Ha se^MAe mar BHHxa mojkgt Sbixb HSMeHeH. Ho (b no- 
Aexe xaKOH bhhx noAo5eH BHHxy HeHSMCHHoro mara (xe- 
nepb noHXH He npHMeHHexcH). 

Bhhx HSMCHHeMoro mara (BHUI) H.Meex ao- 
nacTH, Koxopbie bo BpeMH pa6oxbi Moryx npH noMomn cne- 
UHaAbHoro ynpaBAGHHA hmh aBxoMaxiiHecKH noBopanH- 
BaxbCH BOKpyr cbohx ocefi h ycTanaBAHBaTbCH hoa Hy>K- 
HblM yPAOM K HAOCKOCXH BpameHHH, T. e. mar BHHXa H3Me- 



Pile. 41. Bo3,?i,yLiiHbiH AByx.aoriacTHbiH hhht 
iieHSMCHHoro mara 
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Phc. 42. Bo3AyuiHMfi BUHT HSMCHHeMoro mara caMOJieia Hk -18 


HHercH B nojiexe. TaKHM bhhtom cHa6>KeHbi caMOJiexbi 
Hk-18 (pHc. 42) H B HacTonmee speMH -npHMeHH- 

lOTCfl nOMTH HCKJIIO™TeJIbHO TaKHe BHHTbl. 

y Bcex BHHTOB jionacTH, npHJieraiomaH k BiyjiKe, 

HasbiBaeTCH KopneM jionaciH. BxyjiKa h KopeHb Jiona- 
CTH B coBAaHHH CHJibi XHXH HC yqacxByiox H Aaiox B nojiexe 
Bpe;iHoe conpoxHBjieHHe, noaxoMy hx qacxo saxphiBaiox o6- 
TexaxeJieM. Pado^an qacxb jionacxH, cosjiiaiomaH CHJiy xh- 
TH, HasbiBaexcH n e p o m' jionacxH. 

rio Maxep'Hajiy .HsroxoBJieHHH BHHibi AeJiHxcH na ^epe- 
BHHHbie H MexajiJiHHecKHe; no nncjiy Jionacxefi — na Asyx- 
jionacxHbie, xpexjionacxHbie, nexbipexjionacxHbie h mhofojio- 
nacxHbie; no nanpaBJieHHio BpamennH — na bhhxu npaso- 
ro H jieBoro BpamennH, ecJin cMoxpexb na bhhx ox XBOcxa 
caMOJiexa; no pacnojio>KeHHio oxHOCHTejibHO ABHxaxejiH — 
Ha BHHXbi xHHymne n xo^iKaiomne. 

K BOBAyuiHbiM BHHxaM npeAx>HBjiHioxcH cjicAyiomne oc- 
HOBHbie xpe6oBaHHH: 1) bhhx aojihcch 6bixb AOCxaxoHHO 
npoHHbiM npH cpaBHHxeJibHo He6oJibmoM sece; 2) o6;ia- 
Aaxb CHMMexpHefi BecoBOH, reoMexpHnecKofl h aapoAHHaMH- 
HecKofl; 3) pas'BHBaxb ziocxaxoMHyio xnry b pasjiHHHbix yc- 
JiOBHHX nojiexa; 4) paSoxaxb c HandojibuieS noJiesHOii ox- 
iianefi moiuhocxh, BaxpannEaeMofi na ero Bpainenne, x. e. 
c HaH6ojibmHM K03(})4)HUHeHX0M noJiesHoro AeflCXBHH. 

riocjieAHHM AByM xpe6oBaHHHM 6ojibme OTBenaiox bhh- 
xbi HSM^HHCMoro uiaxa. rioaxoMy xaxHe bhhxh no;iyHH;iH 
■HaHSoJibuiee pacnpocxpaHeHHe. 


§ 32. PEOMETPHHECKHE XAPAKTEPHCTMKH BHHTA. 

nociynb h CKo;ib>KEHHE bhhta 

PeOMexpHHeCKHMH XapaKXepHCXH'KaMH BHHXa, BJIHHIOmH- 
MH Ha ero aapoAHHaMHKy, hbjihioxch 4)opMa Jionacxeft b 
njiane, (J)opMbi npo^HJiefl ceneHHH jionacxH, saxeM MaMexp 
BHHxa, ero reoMexpHnecKHH mar h yro;i ycxanoBKH Jiona- 
cxefi. 
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OopMbi JionacxeH b njiane SbisaiOT pasnooSpasHbie, ho 
Hanfiojiee pacnpocTpaHenbi CHMMexpHHHaH h ca6/ieBH.iHafl 
(jDopMbi (pHC. 43, a). CeneHHH pafio^efi mbcth jionacTH HMe- 
K)T KpbijibeBbie npoct)HJiH. Kbk y KpbiJia, npo4)HJib JionaciH 
xapaKTepHByeicH xop/iofl, OTHocHteJibHOH tojiiuhhoh h ot- 
HOCHTejlbHOH KPH’BHBHOH (pHC. 43,6). JXjl9i SoJlbUieH HpOH- 
HOCTH npHMeHHiOT JionacTH nepeMeHHOH TOJiiUHHbi — c no- 
CTeneHHbiM yTOJimeHHeM k Kopnio. Oopivia npoc})HJieH — 
CHMMerpHqHaH. Xopzibi ceweHHft oSbiHHo :ie>KaT He b ohhoh 
n;iocKOCTH, Tax Kax Jionacxb BbinojinnexcH saxpyHeHHOH 
(3X0 aapoOTHaMH^ecxH sbiroOTo). Pe6po JionacxH, pacce- 
xaiomee npn BpameHHH bobavx, nasbiBaexcH nepeziHeft 
xpoMK.OH, a saiXHee — 3 a ah eft x p 0 m x 0 ft. IIjioc- 
xocxb, nepneHAHxyjiHpHan och BpameHHH BHHxa, nasbiBaex- 
CH njiocxocxbK) Bpame'HHH BHHXa. 

ilHaMexpoM D BHHxa HasbiBaexcn AHaMexp ox- 
py>KHocxH, onHCbiBaeMoft xoHuaMH Jionacxeft npH BpameHHH 
BHHxa (pHC. 44, a). PaAnyc BHHxa R pasen noJiOBHHe AHa- 
Mexpa. PaAHycoM r xa'XorO“jiH6o ceneHHH AonacxH Hasbi- 
BaexcH paccxoHHHe ox axoro ceneKHH ao och bhhxh. 
riocMoxpHM, xaxoe SHaneHHe HMeex AHaMexp BHHxa. 
JXji^ nojiyneHHH onpeAejieHHoft CHJibi xhxh mo>kho e>Ke- 
cexyHAHo oxSpacbiBaxb Majiyx) Maccy BosAyxa c BoJibmofl 



Phc. 43, 4>opMbi B03AyuiHoro BUHia: a — (j)opMbi 
JionacxeH b njiane; 6 — npoc})HJib JionacxH 
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CKOpOCTbK) (MajIblH ilHaMeTp BHHTa H SoJIbUIOe HUCJIO 060- 
poTOB) HJiH fiojibiiiyio Maccy Bosjiyxa c Majiofi CKapocibio 
(6o;ibmoH OTaMeip h Majioe mhcjio o6opotob). MexaHHKa 
y^HT, mo BO BTopoM cjiy^ae sarpaTa onepraH 6yAeT MeHb- 
uie, aeM b nepBOM, t. e. Bbiro^Hee npHMeHHTb BHHibi 6ojib- 
uioro AHaMetpa. Ho Sojibuioh AwaMexp, b cbok) oaepeAb, 
HeBbiroAen no pn^y npHann. B cbhsh c othm AHaMexp bhh- 
TOB, npHMeHHeMbix B aBHaixHH, KOJieSAexcH ox 2 AO 5 M. 

reoMexpnnecKHM inaroM H BosAyuiHoro bhhxb 
(pnc. 44,6) HasbiBaexcH paccronnHe, Koxopoe ABHacymnacH 
nocxynaxeJibHo bhhx AOJia^en 6biA 6bi npoaxH sa oahh cboh 
noAHbiS.o6opox, ecjiH 6bi ABarajica b BosAyxe, kbk b TBep- 
AOH napesKC. 

OoHHXHe «iiiar BHHTa» 6biAO BseAeno koxa^-xo nepBbi- 
MH cxpOHxejiHMH MOpCKHX BHHXOB H nos^Kc nepeiiiJio B 
aBHauHK). 3x0 noHHXHe CBnaano c ycxapeBiiiHM bbxjihaom 
H a pa6oxy bhhxh KaK Ha npouecc BSHHHHBaHHH BHHxa b 
>KHA'K 0CXb. C paSBHXHeM aaporHApOAHHaMHKH BbIHCHHJIOCb, 
HXO XaKOH BBXJIHA HeXOHeH, XaK KaK He oSliHCHHeX CJIOHiHbIX 
HBjieHHH b pa6oxe BHHxa. Ho noHHxne «iuar BHHxa» yAoSHO 
npH aHaAHse paSoxH BHHxa. 

HpeACTaBHM cede, ^xo na spamaiomHHCH h ABHxaio* 
lAHHCH nocxynaxejibHo bhhx naAex ahjihhap nponsBOJibHoro 
paAHyca r (pnc. 45). ToxAa cenenHe BHHxa na btom paAHy- 
ce onHinex Ha noBepxHocxH UHJiHHApa BHHxoByK) ahhhio. 
Ecah oxpesoK UHAHHApa, paBHbiH luary BHHxa //, paape- 
saxb no AHH'HH 00' H pasBepnyxb, xo b noAyneHHOM npn- 
MoyroAbHHKe OO'BC BHHxoBan ahhhh npeBpaxnxcH b AHa- 
roHaAb, a cenenne AonacxH saflMex na Hefl neKoxopoe no- 
AOHceHHe AB, Kan bhahm, cenenne HaKAOHeno k haockocth 
BpameHHH noA h6koxophm yxAOM. VroA naKAona ceneHHH 
AOnaCXH K nAOCKOCTH BpameHHH BHHXa HaSblBaiOT yXAOM 
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yciaHOBKH ^lonacTH Ha paAHVce r h o 6 o- 
'SHa^aiOT rpe^ecKofl SyKBoft cp ((t)H). 

Ha npHMoyroJibHoro TpeyroAbHHKa naxoAHM, HeMy pa- 
BeH mar BHHxa: 

// = 2jtr tgcp. 

Sxa 4)opMyAa, KaK h phc. 45, noKasbiBaex, hxo mar BHH- 
xa 6yjxeT xeM Sojibme, hcm 6oJibme 6yAex yroji ycxanoBKH 
AonacTH Ha oahom h xom >Ke paAHyce r. 

Ecah Bce ceneHHH bhhxb HMeiox oAHHaKOBbiii mar, xo 
xaKoft bhhx HasbiBamx bhhxom c nocxoHHHbiM ma- 
rOM BAOAb AOnaCTH. EcAH >Ke paSAHHHbie CeHeHHH 
BHHxa HMeiox pasHbiii mar, to xaKOH bhhx nasbiBaiOT bhh- 
xom c nepeMCHHbiM maroM baqab Aon^acxH. 

CoBpeMeHHbie bhhxh o6bmHo HMeiox nepeMeHHbift mar 
BAOAb AonacTH, xaK KaK 3X0 aapoAHHaMHHecKH BbiroAHee. 
ripH nocTOHHHOM maxe see ceneHnn AonacxH Ha6eraK)x na 
BOSAyx noA pasHbiMH yrAaMH axaKH, x. e. paSoxaiox no- 
pasHOMy — oahh BbiroAHo, Apyrne Menee bbixoaho (yroA 
axaKH H yroA ycxaHOBKH, xaK yBHAHM AaAbme, He oaho h 
xo H<e, XOTH Me>KAV HHMH H eCTb CBH3b). nepeMeHHblH 
}Ke mar nosBOAHex cKOHCxpyHpoBaxb bhhx xbk, Hxo6bi Bce 
ceHeHHH AonacxH HaderaAH na BosAyx npHMepHo noA oah- 
HaKOBblM yXAOM axaKH, KOXOpblH npH OnpeAeACHHOH CKOpO- 
exH noAexa dyAex HaHBbiroAHeftmHM. 

Ho ecAH Bce ceneHHH bhhxh HMeiox pasHbifl mar, xo 
BOBHHKaex Bonpoc: hxo cHHxaxb sa mar xaKoro BHHxa? 

3a mar xaKoro BHHxa ycAOBHAHCb cHHxaxb mar cene- 
HHfl, OTCTOHmerO ox OCH BHHXa Ha paCCXOHHHH /' = 0,75 /?, 

TAe R — paAHyc BHHxa. 3tox mar HasbiBaexcH homh- 
HaAbHbiM H cooxBexcTByiomHH eMy yroA yexanoBKH ao- 
AaeXH — HOMHHaAbHbIM yXAOM yoxaHOBKH. 
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nocTyob H CKOjibwcHHe BHHxa. nocTynbK) Boanvm. 
Horo BHHia HasbiBaercfl JieftcTBHTejibHoe paccTOHHH^^Ha 
KOTopoe ABHwymHHca nocTynarejibHo bhht npoflBHraeTca b 
BOB flyxe (BMecre c caMOJiexoM) aa oahh cboh nojiHbifl 060 - 
POT. Ecjih CKopocTb caMo^cTa V M/ceK a hhcjio odoporoB 
My;ie “ ceKyHfly n, to nocrynb //, mojkho nafiTH no 4 )op- 

* n 

nocrynb sHHTa necKOJibKo Menbuie ero reoMeroHnecKo- 
ro mara. 3 to o6McHaeTca ra«, ,to Bcaer ™7 Maaofi 
njioTHocTH B 03 ;iyxa no cpaBHenHio c TBep;ioft napesKOH 
BHHT KBK HCMHOrO npOCKaJIb 3 bIBaeT npH BpameHHH. Oo- 
aroMy pasHocTS Mencay reoMeTpiHnecKHM luaroM « nocry- 

nbK) HasHBawT ck o;i b* e h h e m bkhtb. BeCnHa 

CKOJib>KeHHH 5 paB'Ha; 

5 = //- w . 


§ 33. yrOJI ATAKH 3J1EMEHTA JlOnACTM H SABHCHMOCTb 
Ero OT nOCTynATEJIbHOH H OKPy>KHOH CKOPOCTEH 

yrjioM araKH 3.aeMeHTa jionacTH nonnfiwn 
yrjiy araKH Kpbi.na, HaabiBaercH yroji MeH<;iy xop;ioft sjie- 
MCHTa H HanpaBJICHHCM ero ABHJKeHHH. ^ 

bhjho, hto ec.fiH 6bi nocrynb bkhtb H, pas- 
HH^acb ero mary H, to 3JieMeHT ABHrajicn 6bi no .hhhhh 
, H TaK 'Ka.K xop;ia sjieMeHTa coBna^aer c JiHHHefi OB 
TO yro.T araKH s^ieMenra 6bi.. 6bi paseH Hy.n^ Opn "yi- 
BOM yr.ne araKH .ronacrn pasBHJiH 6bi HeKoropyio rary^ ho 

.rera ^^^^ajiacb 6bi HeflocrarowHoft ajih no- 

exa, B -UeHCTBHxejibHocTH nocrynb BHHxa MCHbuie mara 

- HHHH OF. ripH 3T0M xop;ia cereHHH o6pa3yeT c HanoaB- 
kChhcm aBHHccHHH HCKOTopbiH nojio>KHTe.nbHbiH yro.n ara- 

PaccMarpHBaa pnc. 46, a, mowho caejiarb ana BaacHbix 
BbiBoaa aaa noHHMaHHa paSorbi BHHra: 

hobkh^.'^^^^^.^ MCHbuie yraa ycra- 

me mar BHHra 6oab- 
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Phc. 46. yro;i ycraHOBKH h yroji araKH JionacTH: a — yro.a araKH 
3.aeMeHTa jionacTH; 6 — CKopocTH ajicMema jionacTH 

Tenepb bwhchhm, mo naao noHH.\iaTi> noA nanpaB.ieHH- 
e.M ABH*eHHH SAeMeHTa AOnaCTH. 3 t 0 AaCr B03MO>KH0CTb 
AyAiue noHHTb, mo raKoe yroA araKH Aonacrn h ot KaKHx 
cme (})aKTOpOB OH BaBHCHT. 

ZteficTBHe Aonacreft BHHxa anaAorHAHo AeHCTBHio npu- 
Aa. Ho ABH>KeHHe BHHra CAO*Hee. ran Kan AonaciH BHura 
HMeioT B noAere ABe ckopocth: OKpyntHyK) h nocrynareAb- 
HyK) (phc. 46,6). Caojkhb o6e ckopocth no npaBHAy rpe- 
yroAbHHKa, noAynnM pesyAbrnpyrouryio cKopocrb W, c ko- 
Topofl SAeMCHT ABHJKerCB no HeKOTOpoft BHHTOBOH AHHHH H 
HerpyAHo BHAeib, mo 

w=Yv^ + u^. 

C^e/^OBaTCJibHO, yr^iOM aiaKu 3JieM0HTa .lonacTH OyAcr 
yro;i a, oSpasoB^aHHbiH xopjzofi sjieMeHxa h HanpasjieHHeM 
pesyjibTHpyjomeft ckopocth W. B /leftcTBHTejibHocTH KapxH- 
Ha nojiyHaexcH Aa>Ke HecKo/ibKo cJio>KHee, xaK KaK BHHxrsa- 
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cacbisaH H Bpawan BOSAyx, orfipacbiBaeT ero nasaa, t. e. 
coo6maeT eMy HCKOTopyio flono;iHHTe;ibHyio cKopocTb v, ko- 
Topyio HasuBaioT cKopocTbio noflcacbiBaHHB. 
nosTOMy HCTHHHaa peayjibTHpyromaa CKppocxb W oyflex 
no BeanaHHe h HanpaBJienHK) necKOJibKo oTXHnaTbca ox 
cKopocxH W, xaK KaK nocjie/iHioK) najo reoMexpHMCCKH 
c;io)KHXb CO CKopocxbK) V. TaKHM oSpaaoM, pesyjibXHpyro- 
maa cKopocxb W' 6yflex pasaa aaMUKaiomeft ^cxopoae He 
xpeyroJibHHKa, a aexbipexyrojibHHKa CKopocxea, a hcxhh- 
HbiH yroji axaxH a' Syaex xaK)Ke oxjiaaaxbca ox yrjia a. 

C’Kopocxb ecxb paccToaHHe, npofifleHHoe b ceKyHay. ho 
aa ceKVHAy bhhx neJiaex mhoxo oSopoxoB. Ecjih mhcjio ooo- 
poxoB BHHxa paBHO, HanpHMep, 1800 o6/mhh, xo b cexyH- 

ay OHO 6ynex Oc = ~ o6/ceK. 

4xo6bi HSoSpasHXb b pasBepHyxoM BHfle fl,BH>KeHHe ojie- 
MBHxa JionacxH aa OAHy cexyHAy h noayanxb xaKHM oopa- 
aoM OKpyJKHyio, nocxynaxejibHyK) h peayjibXHpyjomyK) cko- 
pocxH, Hy>KHo flJiHHy oKpy>KHOCXH 2itr H nocxynb bhhxb 
yMH0>KHTb Ha ric , T. e. yBejiHHHXb pHC. 46,0 b HameM 
npHMepe b 30 paa. YcaoBHO, ne b Macuixaoe, 3xo h no- 
KaauBaex pac. 46,6. 

TaKHM oSpaaoM, BCJinaHHa yraa araxH a aaBHCHx ox 
cooxHOiueHHa nocxynaxejibHoft cKopocxH V a oKpy>KHOH 
CKopocxH U, HJIH, HHaae, ox OTHOUieHHH nocxynaxeJibHoi! 
cKopocxH K HHcxy o6opoxoB BHHxa B ccKyHAy, X. e. OT no- 
cxynH BHHxa. npH HeH3MeHHOM ate HHCJie oOopoxoB yroji 
axaKH eynex aaBHcexb TOJibKO ox nocxynaxeJibHofl cKopo- 
cxH, X. e. ox cKopocxH nojiexa. OxcioAa MoatHo caejiaxb cae- 
AyiouiHe npeABapHxe/ybHbie buboah o pa6oxe BHHxa Hena- 
MeHHoro iiiara h bhhxh 4>HKCHpoBaHHoro iiiara. 

1. ripH pa6oxe BHHxa Ha Mecxe BCJieACXBHe xoro, hxo 
nocxynaxejibHaa cKopocxb l/ = 0 (pac. 47,a), jionacxa BHH- 
xa SyAyx HMexb Haa&ojibmaa BoaMoatabift yroa axaKH, 
paBHbifl yrAy ycxanoBKH (b AeScxBHxeJibHocxa neMHoro 
MeHbuiHfl 6aaroAapa HajiHaHio cKOpocxH u). 

2. ripH jioaiBJieHHH nocxynaxeAbHoii oKOpocxH yroji 
axaKH jionacxeft cxaHOBHXca MCHbuie yrxa ycxaaoBKH 

(ipac. 47,6). 

3. C yBeJiHxeHHeM CKopocxH nojiexa yrox axaKH aona- 
cxe8 yMeHbuiaexcfl (pHC. 47,e h a). 

4. ripH doAbiuoft cKopocxH nojiexa yroji axaKH aonacreH 
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Phc. 47 . Pa6oTa Biiiiia HeiisMenHoro luara. HsMCHeHne yMa aiaKii 
sjieMeHia JioiiacTii b saBHCHMOCTU ot ckopocth nojieia 

MO>KeT cxaib Aa>Ke oTpHuarejibHbiM. B 3tom cjiynae no- 
ciynb 6yAeT SoJibme inara. 

TaKHM oSpasoM, neM 6oJibme cKopocib no^aeia, tcm 
M eHbiue yroji araKH JionacieH npn neHaMeHHbix qnc^ie 060- 
pOTOB H OKpy^HOH CKOpOCTH. ECJIH CKOpOCTb HOJICXa V 
HeHSMenna, a najiaiox o6opoxbi, xo npn 3xom yroji axaKn 
6yziex xo>Ke yMenbinaxbCH h Mo>Kex cxaxb oipHuaxejibHbiM 
Aa>Ke npn He6oJibiiioH CKOpocrn no.nexa. CjieAOBaxe.xbHo, 
qeM MeHbiue hhcjio o6opoxoB npH o;xhoh h X'OH^>Ke CKopo- 
cxH nojiexa V, xeM Menbuie yro.x axaKH .aonacxeH. 

CAOJiaHHbie BbIBOAbI nOMOPyX nOHHXb, KaK HBMeHHeXCH 
CHJia xuru BHHxa HeH3MeHH0.ro mara npn HBMeHCHHH cko- 
pocxH no.iexa ih qucvia o6opoTOB. 


§ 34. CHJIA THTM H TOPMOST UJIM H MOMEHT BMHTA 
H PE>KH]WbI ErO PABOTbl 

Bbipe>KeM MbicjieHHO na Ka>KA 0 H .nonacxH BUHxa a.ie- 
Menx, orpaHHHeHHbiH AsyMH onenb 6 jih3ko oxcxohuxhmh 
A pyr ox Apyra ceneHHHMH (pnc. 48,^:). TaKOH sjieMCHX 
MO>KHo paccMaxpHBaxb KaK MajieHbKoe KpbiJio, ABH>Ky' 
moecH CO CKopocxbio W npn yrjie axaKH u. HoaoSho xoMy 
KaK npH oSAyBaHHH BOBAyXOM KpblJia BOSHHKaeX a3pOAHHa- 
MunecKan CHJia R, xaK h b abhhom c/iynae npn o6AyBaH:4H 
BJieMCHxa BH'Hxa BOSHHKaex (no xeM >Ke npHnnuaM) 3Jie- 
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MCHTapHaH aspo/tHHaM'HHecKaH .cHJia A/?. Sry CHJiy mo>kho 
paajiowHTb Ha abc cocxaBjiHiomHe; napajiJiejibHyio och bhh- 
Ta H napajijiejibHyio h^iockocth BpameHHH. rtepBaa cocraB- 
.AHiomaH 6y/ieT a^ieMeHTapHofi ch;ioh thfh AP, BTopaH — 
BJieMeHTapHofl chjioh conpoiHBJieHHa BpameHHK), hjih top- 
MOBHIUefl CHJlOft AQ. 

^TaKHM oSpasoM, Ha BJieMeHXbi Ka>Kiiofl .xonacTH Syflyx 
aeScTBOBaTb sjieMeHtapHbie chjih APi, AP,, APa .. h 
AQ., AQ2, AQa... 

Bee BJieMeHiapHbie chjiu xarH o6eHx ^xonacxefi napa;i- 
Jie,/ibHbi OCH BHHxa H HanpaBJiCHbi B ojHy exopoHy; cjio)khb 
HX, nojiyHHM CHjiy xhxh P Bcero BHHxa, npHJioaceHHyK) k 
ero OCH (pHc. 48 , 6 ), Koxopan MOH<ex 6bixb BUHHCJieHa no 
c,neflyK)meft ^opMyjie: 

P = aprt^c D* (Ke), 

r/ie a — K034)4)Hii,HeHx xsrn, saBHCHiunfl ox ({)opMbi BHHxa 
H yrjia axann Jionacxefl; 
p — n,noTHocxb Boaayxa b K 2 cck^Im*; 

— HHCJIO o6o.poXOB BHHXa B CBKyHfly; 

D — flHaMerp bhhxb b m. 

TaKHM oSpaaoM, cHJia xaph BOBAyuiHoro BHHxa npaMo 
nponopuHOHa;ibHa cBoeMy K03ci)(})HHHeHTy, hjioxhocxh bob- 



Phc. 48 . BosHHKHoeeHHe thfh BHHTa: a — aapoAHHainHqe- 
CKHC CHAU, fleftcTByioiuHe Ha 3 Aei.ieHT AonacTH; 6 — rara 
BHHTa; 8 — TOpMOaamHft IMOMeHT BHHTa 
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Ayxa, 'KBaApary qacyia o6opoioB BHura b cenyHAy h Ana- 
Merpy BHHxa b qeiBepTOH cxeneHH. 

SjieMeHxapHbie chjili conpoxHBjieHHH BpameHHio napaA- 
JieAbHbi Apyr Apyry h y Ka^Aofl JionacxH HanpaBJienbi B 
cxopoHy, o6paTHyio BpameHHio BUHxa (pac. 48,0). Cjio^hb 
3XH XOpMOBHlUHe CHJIbI Ha Ka>KAOH AOnaCXH OTAeAbHO, no- 
JiyHHM ABe paBHbie chah Q, HanpaBACHHbie b npoxHBono- 
Ao>KHbie CTopoHbi, X. 0. napy CHA. JlioSan hb cha bxoh napbi 
MOHcex 6bixb BbiHHCAeHa no ({)opMyAe, noAo6HOH npHBeAen- 
hoh Bbiiue, MoMeHT stoh napbi cha HaBbLBaexcH m o m e h- 
XOM COnpOTHBAeHHH BpameHHK), HAH, KOpOHe, 

T 0 Ip M 0 3 H m .H iM M 0 M 0 H X 0 M B H H X 3, KOXOpblH np0O- 
AOA0Ba0TCA BpamaiOmHM MOMCHTOM ABHraXCAH. 

MbI paCCMOXpCAH p0H<HMbI nOAO>KHX0AbHOH 
THTH BHHXa, nOCKOAbKy OHB XHH0X CaMOA0T BOCpCA- 
rioCMOXpHM T0ncpb, KBK 6yAeX H3MeHHXbCH pa6oxa BHHXa 
npH yM0Hbm0HHH yxAa axaKH AonacxeS. 

C yM0Hbiii0HHeM yPAa axaKH aACMenxoB Aonacrn yMCHb- 
uiaioxcH 3 AeMeHTapHbie chah AP h AQ, t. 0 . yMeHbUJaiox- 

CH XHXa BHHXa H TOPMOSHUXHH MOM0HT. H MO>K'HO nOAyHHXb 
XaKOH p0H<HM, npH KOTOpOM AP = 0 H AQ = 0, T. 0. BHHX 
xoxAa Hc Aaex hh inrH, hh conpoxHBAeHHH. 3 to — p 0 >k h m 
H yA0Bo^H XHXH. Oh noAyqacxcH na HAaHHpoBaHHH c 
HCKOXOpOH CP0AH0H CKOpOCXbK) H MaAbIM HHCAOM o6o- 
POXOB. 

OpH 0 I 1 I .0 6OAblII0M yM0Hbm0HHH yXAB axaKH 3AeM0HTOB 
AonacxH MOJK'Ho noAyHHTb pen^HM, npn KOxopoM hb xpc- 
6y0xcH aaxpaxbi moluhocxh na BaAy, xax kbk bhhx Bpa- 
ma0xcH or AeflcTBHH noxoKa. 3xo p 0 Hi h m cam o- 
BpaiAeHHH BHHX a HAH 3 B X 0 p 0 X a U H H. 

OpH AaAbHCHUICM yM0HbIU0HHH yPAa axaKH 3A0M0HXOB 
AonacxH noAyq-HM p 0 HiHM, na .KOxopoM chah AQ nanpaBAC- 
Hbl y>K 0 B CXOpOHy BpamCHHH BHHXa H npH 3XOM BHHX AacT 
oxpHuaxBAbHyio xary (AoSoBoe conpoxHBAeHHc). Ha 3 xom 
p 0 >KHM 0 BHHX, Bpamancb ox noxoKa, caM Bpamacx bba abh- 
raxBAH. 3x0 — p 0 >k h m b 0 x p h k a. 

Pb>KHM CaMOBpaiH0HHH H pCHiHM BCXpAKB B03M0>KHbI 
Ha nHKHpOBaHHH. P0JKHM BBXpHKa MO>K0X HM0Xb MCCX'O H B 
ropH30HXaAbHOM nOA 0 X 0 HAH nAaHHpOBaHHH, a HM0HHO: Ha 
MHoroMoxopHbix caMOAcxax B CAynac ocxanoBKH oahoxo h 3 
ABHrax0A0fl, KoxAa bhhx 3xoro ABHraxBAH npoAOAHiaBx Bpa- 
meHH0 KaK bbxphk, Bpaman BaA ABHraxBAH. 
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§ 35. 3ABMCMMOCTb T^FM BHHTA OT CKOPOCTH nOJlElA. 

BJIH5IHHE BblCOTb! HA T5iry BHHTA 

Bbhz^y Toro ^TO c yBejiH^enneM cKopocTH nojiexa yrjiu 
axaKH JionacieH BHHxa ^^HKCHposanHoro mara 6bicxpo 
yMCHbuiaioxcH, nanaex xnra xaKoro BHHxa (boaoSho xoMy, 

KaK c yMeHbuieHHeM yrjia axaKH KpbiJia na^aex ero no;i'b- 
eMHan CHJia). 

HaH6o;ibmHH yroji axaKH jionacxH hmciox npn pa6oxe 
BHHxa Ha Mecxe (cm. pnc. 47,a), Koxj^a nocxynaxejibHaH 
CKopocxb V = 0. CjieAOBaxejibHO, na MCcxe npn noji- 
HOCXbKD oxKpbixoM Ap'occejic (noJiHbiH ras) bhhx pasBHBaex 
MaKCHMajibHyio xnry (okojio 1,5 Ke na Ka>KAyK) jioiuaAH- 
Hyio CHJiy ;iBHraxe;iH). 

Ha BBJiexe, Korjia noHBJiHexcH h Bospacxaex no neKoxo- 
pofi BCJiHHHHbi cKopocxb V, yroji axaKH JionacxeH yMCHb- 
uiaexcH (cm. pnc. 47,6) h 3xo seAex k HCKOxopoMy yMCHb- 
UICHHIO XHFH. 

B ropHBOHxaJibHOM nojiexe c pocxoM CKopocxH V yroJi 
axaKH JionacxcH yMeHbiuaexcH Bce Sojibiue (pnc. 47,e h a) 

H, cjieAOBaxeJibHo, xnra BHHxa HeyKAOHHo naAaex. Hoaxo- 
My B nojiexe xnra BcerAa mhopo MCHbuie, hcm na Mecxe. 

C eme 6oAbuiHM yBeJinncHHeM CKopocxH V, hxo bob- 
mojkho npH cHH>KeHHH c paSoxaiomHM ASHxaxejieM, yroA 
axaKH MOHcex cxaxb oxpnuaxeJibHbiM, BCJieACXBHe Hero, ec- 
JIH COXpaHHXb oSopOXbl nOCTOHHHblMH, THfa MO>Kex cxaxb 
paBHOH HyjiK) H AaH<e. oxpHuaxeJibHOH. XaK kbk npn sxom 
XOpMOSHLUHH MOMeHX BH.HXa XOJKe iHaAaCX, XO, HXoSbl nOMe- 
tuaxb pacKpyxKe BHHxa, x. e. npesMepHOMy yBeJinnenHio hh- 
cjia o6opoxoB (3X0 MOH<ex noBecxH k paapyrnenHio chaoboh 
ycxanoBKH) , npHxoAHxcH ApocceAHpoBaxb ASHraxcAb 
(yMeHbuiaxb ras). 

PaccMoxpeHHyio aaBHCHMocxb thth ox CKopocxn noAexa 
MOHCHO H306pa3HXb B BHAe KpHBOH. HOCXpOeHHH Ce 

BbiHHCAHiox xnry bhhxh npn pasHbix CKopocxHx noAexa. 3a- 
xeM, oxKAaAbiBan CKopocxH no och a6cuHCC, a cooxbcxcx- 
ByioiUHe HM xnrH no och opAHHax h BoccxaHaBAHBan k hhm 
nepneHAHKyAHpbi, noAyqaiox pnA xonen; cocahhhb hx, bm- 
qepHHBaiox yKaaaHHyio KpHByio, Koxopan HHoxAa noAy- 
naexcH nonxH b bhac npHMoft ahhhh. lloAofiHbiH rpa(J)HK, 
nocxpoeHHbiH aah onpeACACHHOH chaoboh ycxanoBKH h 
xapaKxepH3yK)mHH ee b oxHOineHHH pasBHBaeMofi xhfh Ha 
AaHHOH Bbicoxe H npH AaHHOM HHCAe oSopOXOB, HaSblBaeXCH 

94 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



XapaKiepHCTHKOH CH.TOBOH yciaHOBKH no 

T H r e (pnc. 49) . 

BjIHHHHe BbICOTbl HB TWry BHHia. BbIHCH5IH SaBHCH- 
MOCTb THTH OT CKOpOCTH nOJieia, MbI paCCMaipHBaJIH pa 60 ' 
Ty BHHia Ha HeHSMCHHOH Bbicoxe, H 3T0 nOSBOJI^HJlO HaM 
CHHTaTb nJIOTHOCTb BOSAyxa HOCTOHHHOH. B J^CHCTBHTeJIb- 
HOCTH >Ke Bbicoxa no.ieia oebinno MeHHexcH, noaxoMy n;iox- 
Hocxb B’ 03 a.yxa HBJiHexcH sejiHHHHOH nepeMeHHOH. Tnra bhh- 
ra, -KaK noKasbiBaex 4^opMyjia thth, npHMo nponopUHO- 
HajibHa njioxHOCTH BOSAyxa; cJieAOBaieJibHO, c BbicoxoS, 
eCJIH HHCAO o6opOXOB COXpaHHXb He‘H3MeHHbIM, XHTa 6yASX 
yMCHblUaibCH IIpOnOpUHOHaAbHO yMeHbllieHHlO nJIOXHOCXH 
B03Ayxa. 

§ 36. TOPM03^mHH MOMEHX BHHIA H KPyT5imHH MOMEHT 

ABHrATEJ15I 

TopMOSHUXHH MOMeHx BHHxa npoxHBOAeftcxByex KpyxH- 
meMy MOMeHxy ABHraxeAH. Ha MexaHHKH msbccxho, hxo ec- 
AH XeAO HaXOAHXCH BOA AeHCTBHeM AByX npOTHBOnOAOH<HO 
HanpaBACHHbix MOMenioB, xo aah paBHOMepnoro Bpame- 
HHH (iKaK H AAH HOKOH) iHeo6xOAH'MO paBHOBeCHe MOMeHTOB. 

9S 
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PhC. 50. TopM03«mHH MO- 
MCHT BHHTa H BpaiUaiOU^HH 
MOMCHT ABHraieJIH 


CjicAOBaiejibHo, BHHTfiyAex apa- 
lUaibCH C nOCTOHB'HblM IIHCJIOM 
o6opoTOB TOJibKo B TOiM cjiy^xae 
(pHC. 50), eCJIH TOpMOaHIUHH MO- 
MeHT Mj , paBHblH npOHBBeAeHHK) 
Q/, 6yAeT paBen KpyiBmeMy mo- 
MeHxy AB'HraiejiH Mkp, Koiopbifl 
paBen npoHSBeAeHHio Fd. Ibkhm 
05pa30M, HeoOxOAHMblM yCJIOB.H- 
CM nOCTOHHCTBa TOCJia O'dapOTOB 
HBJIHeTCH paBeHCTBO: 

M^ = AJt,p HAH Ql — Fd. 

Ecah 3T0 paBeHCTBO SyAex 
HapyiiieHo, to BpameHHe noAy- 
HHTCH yCKOpeHHbIM HAH SaMCA- 
AeHHbiM, npH Jxa^e 6oAbmero 
rasa BpamaiomHH iMOMeHx cxa- 

HOBHTCH 60AbUie IH HHCAO o6opO- 
TOB Bospacxaex: HOBoe paBHOBC- 


CHe MOMeHTOB ycxaHaBAHBaeTCH 
Ha OoAbiiiHx o6opoTax, hcm paHbiue. Ecah, HaoOopox, 
yMeHbiHHxb ras, xo npoHsoHAcr oOpaiHoe HBAeHne. 3 xhm 
nOAbSyiOTCH AAH HS'MCHeHHH HHCAa O^SopOXOB (a SHaHHT, H 
thth) b noAexe hah npn paOoxe na MecTe. 


§ 37. nOJlE3HA5I MOlUHOCTb H K.n.fl, BHHTA 
H 3ABHCHMOCTb HX OT CKOPOCTH HOJIETA. 
BJIHAHHE BbICOTbl HA MOlUHOCTb CHJIOBOH YCTAHOBKH 

BosAyiHHbiH BHHx, HGAywaH sHepxHK) oT ABHraxeAH, ne- 
peAaex ee caMOAeiy b bhac pa6oxbi, coBepmaeMofi chaoS 
THTH npH ABHHCeHHH CaMOAexa OTHOCHieAbHO BOSAyUlHOfl 
CpeAbl. ripH 3X0M HaCTb nOXpeOAHeMOH SHepXHH BHHX xpa* 
XHT HenpoHSBOAHxeAbHo (na npeoAOAeHHe conpoxHBAeHHH 
BosAyxa, Ha saKpyxKy oxOpacbiBaeMofl BosAyniHOH cxpyH 
H Ap.)* CAeAOBaxeAbH'O, noAesHan ceKyHAHan paOoxa, hah 
noAesHan MomnocTb, BHHxa SyAOx BcerAa Menbuie Mom> 
HocxH ABHraxeAH A^e , BaxpaHeHHOH Ha BpamenHe BHHxa. 
OxHomeHHe noAesHoft MomHociH BHHxa k noipeSAneMoft hm 
MOIUHOCXH {3(})4)eKXHBHOH[ MOUIHOCXH ABHraxeAH) HasbiBsex- 

CA K 0 3 c|) (|) H u H e H T 0 M :n 0 A e 3 H 0 r 0 A e H C T B H H B H H- 
X a (t)), t. e. 
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HcHO, MTO K.n.A. BOSAyUIHOrO BHHia, KaK H BCHKOH Ma- 
uiHHbi, Bcerfla MeHbiue eaHHHUbi. y .'lymunx coapeMCHHUx 
BHHTOB K.n.fl. flocTHraer 0,80 — 0,82. 

no.iesHaH MoiuHOCTb BHHTa, HJiH, KaK ec name Hasbi- 
BaioT, p a c n o Ji a r a e M a B MomnoCTb chboboh ycxa- 
HOBKH (A/p), paBHa npOH 3 BefleHHK) cHJibi Tarn P Ha bo 3 - 
flyujHyio ccKyHAHyK) CKopocib caMOJiera V: 

/V„ = A/p=-4^ (A. c.). 

OicioAa c.ne;iyeT, mto pacnojiaraeMaH inroBaH Mom- 
HOCTb CHJIOBOH yCTaHOBKH SaBHCHT OT TCX >Ke 4^aKTOpOB, 
ox KOTOpblX SaBHCHT THFa BHHXa: ncTOTHOCTH BOBAyXa (Bbl- 
coTbi), ^Hc;ia o6opoTOB b cexyHAy, AHaMexpa h $opMbi 
BiHHTa H CiKOpOCTH nOJiexa. OAHaKO SaBHCHMOCXb MOIAHOCTH 
BHHxa OT CKopocTH BOAeia 6yAeT, o^obhaho, hhoh, xaK kbk 
MOIUHOCT b paBHa npOHBBeAOHHK) THrH Ha CKOpOCTb. nOKa- 

aaib xapaKxep 3 toh aaBHCHMocTH mo>kho cJieAyiomHM o6- 
paaoM. 

npeAnoAo>KHM, HTO ABHraieJib pa6oTaeT na hojihom ra- 
se, ho CKopocTb noAeia V = 0 (paboxa na Mecxe). FIoa- 
CXaBHB 3X0 BHaxeHHe CKOpOCTH B 4^0pMy.Ty MOIUHOCXH, no- 
AyHHM: A^p=0, X. e. na Mocxe bhhx He npoHSBOAHX HHKa- 
KOH .noAesHOH pa5oTbi no ABH>KeHHio caxMOJiexa h CHHMae- 
Man HM c Bajia ABHraxeJia MomHOcxb HAex .xhuib na oiSpa- 
cbiBaHHe BOBAyxa (bhht paSoxaex toabko Kax BeHXHAHXop). 

OpeAnoAOH^HM xenepb, hxo ABHraxeAb pa6oxaex .na 
noAHOM rase, ho xnra hxo bo3Mo>kho npH onenb 6oAb- 

luoH CKopocxH, npeBbiuiaiomeH npHMepno b abb pasa Max- 
CHMaAbHyio cKopocxb caMOAexa (pHC. 51, a), kofab bhht 
pa6oxaex na pe>KHMe nyAeBoft thth. HoACTaBHB 3 x 0 ana- 

HeHHe XHTH B 4)0pMyAy MOmnOCTH, nOAyHHM, HXO H B 3T0M 

CAynae A^p =0. 

MeH<Ay yxaaaHHbiMH KpaftHHMH aHaneHHHMH cKopocTH 
noAexa Ha kbkoh-to npoMeHcyxoMHOH cKopociH bhhx pa- 
aoBbex HaHfioAbmyK) Momnocib (pnc. 51, a). 

YKasaHHaH aaBHCHMoexb pacnoAaraeMOH moiahocxh ch- 
AOBOH ycxaH'OBKH OX CKopocxH noACTa noKaaana na 
PHC. 51, a. npiHMepHo xaKofi TKe biha HMeex h -KpHBan Ha- 
MeneHHH k.h.a. BHHxa b aaBHCHMOcxH ox cKopocxH noAexa 

npH nOCXOHHHOM HHCAe oSopOXOB (nOCKOAbKy T] 

xaK KaK BeAHHHHa A^g OT' cKopocxH npaKXHxecKH He aaBH- 

CHT. 

7 3aK. 258 ^7 
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Phc. 51'. XapaKTepHCTHKH cHJioBofi yciaHOBKH: a — npHMepHMfl 
bh;i kphboA HSMeHeHHH pacnojiaraeMoft moiuhocth b saBHCHMOCTH 
OT CKopocTH nojieTa; 6 — xapaKiepHCTHKa chjioboh ycranoBKH 
caMOJieTa Hk- 18 no moiuhocth H ~0 (npH G = 1050 Ka) 


KpHsan HSMeHCHHH pacnojiaraeMOH moiuhocth chjioboS 
ycraHOBKH KOHKpeTHoro caMOJiexa b saBHCHMociH ot cko- 
pocTH ero nojieia HasbiBaeiCH x a p a k t e p h ct h k o fl 
ero cHJiOBofl yciaHOBKH no moiuhocth 
(pHC. 51,6). OSbiHHO Ha TaKOM rpa4)HKe H3o6pa>KaeTCH 
TO^nbKo pa6oHHfi ynacTOK kphboh, t. e. jijih oKopocTeii, ko- 
TOpbie BOBMOHCHbl B nOJICTC UaHHOTO CBMOJICTa. 

BjIHHHHe BbICOTbl HB MOlUHOCTb CHJIOBOH yCTaHOBKH. 
Ecjih caMOJiex cHaSn^en HCBbicoTHbiM uBHraxeJieM, to pac- 
nojiaracMan moiuhoctb c nojx'heMou na Bbicoxy yMCHbuiaeT- 
CH, HaHHHaH OT ypOBHfl MOpH. 3 t 0 eCTeCTBCHHO, Tax KaK 
N^—y\Ney MOlUHOCTb JKC Ng HCBblCOTHOrO ABHraTCJIH C 

nou'beMOM Ha Bbicoxy HaqHHaex na^aTb ot bcmjih bcjicuct- 
BHc yMCHbuieHHH njioTHOCTH BOBAyxa, BacaCblBaCMOTO b 
UHJiHH/ipbi (pHc. 52, a). 

naueHHe moiuhocth chjioboh ycTanoBKH c BbicoTOH chh- 
>KaeT JiCTHbie KanecTBa caMOJicxa. HosTOMy coBpeMCHHbie 
BHHTOBbie CaMOJICTbl oSbIHHO CHa6}KaK)TCH BblCOTHblMH 
ABHraTCJIHMH; OHH OTJIHHaiOTCH TCM, HTO HX MOlUHOCTb 

SjiarouapH najiHHHK) HarneTaTejiH (noBbimaioiuero rjiot- 
HOCTb BacacbiBacMoro Bosuyxa) ne tojibko hc nauacT jxo 
Tax HasbiBaeMOH pacneTHofl BbicoTbi, a ua)Ke ne- 
CKpJIbKO paCTCT H JIHLUb Bblllie paCHCTHOH BbICOTbl HaHHHa- 
CT nauaTb, xaK y HCBbicoTHbix ABHraTejiefl (sxy pacncTHyio 
Bbicoxy HHorua nasbiBaKDT rpaHHuefl BbicoTHociH 
iiaH'Horo UBHraTCJiH). Hs CKasaHHoro hcho, hto xapaKTepn- 

')8 
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PhC. 52 . npHMepHUH BHA BUCOTHbIX XapaKTCpMC TUK 
no MomiiocTH CHjiOBOH yciaHOBKH: a — npH neribicoT- 
HOM ABHraieJie; ^ — npH bmcothom AsiiraxeAC 


CTHKH CHJIOBOH yCiaHOB'KH C BbICOTHbIM ABHraiCJlCM paCHO- 
jiaraioTCH no BbicoraM Hnane (pHC. 52,6), hcm npH HCBbi- 
coTHOM jiBHraie^/ie. 

Ha yHe6HOM caMOJieie HkHS ycTanoB.aeH MajioMoiiiHbiH 
HCBblCOTHblH ABHraiCJIb M-llOP, a Ha CaMOJICTC Hk-11 — 
6o.iee MOiUHbiH BbicoiHbiH HBHraieJib ALIl-21. Hphbojihm 
HCKOTO pbie ABHHbie 3THX ABHraTe.^CH. 


n 

cT 

06o3HaqeHHe ABHraiejia 

M-IlOP 

AlU-21 

1 

Thb ABHrateAH .... 

OAHOpHAHan 3Be3- 

To >Ke 

2 

PaCMCTHaH BblCOia . . . j 

Aa B03AyiiiHoro 
OXAaJKAeilHH 

0 

1700 M 

3 

nepeAaqa Ha bhht • • • | 

HenocpCACTBeuHo 

Mepea peAyKiop 

4 

HarHeTaieAb .... 

— 

U,eHTpo6e>i\HbiH 

5 

PeryAHTOp oOopoioB 

— 

P-7E 

6 

MoiUHOCTb: 

a) B3AeTHaH .... 

160 A. c. 

700 c. 


npH MHCAe oCopoToii 

1900 o6/mhh 

2300 o6/mh]i 


6) HOMHHaAbHaa . . . 

140 A. c. 

615 A. c. 


npH MHCAe o6opOTOB 

1760 o6/mhh 

2300 oO/mhh 


b) KpCHcepCKaH (0,75 hom.) 

105 A. c. 

430 A. c. 


npH HHCAC oOopOTOB . j 

1620 o6/mhh 

2050 o6/mhh 


r) sKcnAyaTauHoiiuaH 
(0,6 hom) .... 

00 

340 A. c. 


npH MHCAe oSopOTOB . . 

I 1520 o6/mhh 

1900 o6/MnH 
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• § 38 . HEAOCTATKH BHHTOB HEH3MEHHOrO 

HJIM <DHKCMPOBAHHOrO lUAFA. 

BHHTbl H3MEH^EMOrO lUAFA H HX OPEHMyiUECTBA 

K-orAa CKopocTb caMOJieia neBe.iHKa, nanpHMep na 
Bsjiexe H npH noAx>eMe, bhht HeHSMenHoro hjih 4^hkchpo- 
BaHHoro mara OKasbiBaeTCH jxjin ABHraie.TiH «TH}KeJibiM» 
BCJieACTBHe fioAbuiHX yrjiOB aiaKH JionacieH. A MejKAy tcm 
na BBJieie h npH noA^beMe secbMa BancHO, ^To6bi bhht noji- 

HOCTbK) HCnOJIbSOBaJI MOmHOCTb ABHraTCJIH, TaK KaK 3TO 
yMeHbiuHJio 6bi paafier h ycKopHAO Ha6op BbicoTbi. 

Ha oneHb 6ojibuioH ckopocth noAexa bhht HeHSMCHHo- 
ro HJIH 4)HK.cHpoBaHHoro mara, ecJiH oh oneuHaJibHO ne pac- 
CHHxaH Ha MaKCHMajibHyio CKopocxb, Mo>Kex oKasaxbCH, 
Hao6opoT, cjiHmKOM «jierKHM» BCJieACXBHe npesMepHo Ma- 
Jibix yrjioB axaKH jionacxeH, h, HTo6bi He AonycxHXb ysejiH- 
neHHH oSopOTOB Bt^ime AonycxHMbix, hphxoahtch yMeHb- 
maxb raa. TaKHM ofipaaoM, h b stom cjiynae noAyHaexcH, 
HXO bhht He MOJKex HCnOAbSOBaXb nOAHOCXhlO MOlUHOCTb 
ABHraxejiH. 

Bhht HeHSMeHHoro hah (})HKCHpoBaHHoro mara padoxa- 
ex BbiroAHO, x. e. c HaH6oAbmHM k.h.a. toabko na pacHexHOH 
CKOpOCTH H Ha OHpeAGAeHHOH BblCOXe (lOrAa OH hh «th- 
>KeA», hh «AeroK»), na APyrnx >Ke cKopocxHX h Bbicoiax 
oh paQoxaex c MenbmHM k.h.a. 

BHHTbl M3MeHHeMoro mara h mx npeMMymecTBa. Hxo6bi 
ycxpaHHXb yKaaaHHbie HeAocxaxKH BosAymHbix bhhxob, 
Heo6xoAHMo, HxoSbi AonacTH B noAexe noBopaHHBaAHCb b 
H aHBbiroAHeflmee noAo>KeHHe aah pa6oTbi Ha Aannofi cko- 
pocth, t. e. HSMCHHAH 6bi yroA ycxanoBKH, a xeivi caMbiM — 
H mar BHHxa. Tbkoh bhht hoaymha HasBaHne bhht a 
HBMeHHeMoro mara (BHUI) . JIonacxH BHLU ah6o 
ynpaBAHioTCH cneunaAbHbiM MexannsMOM, ah6o caMH yc- 
XaHaBAHBaiOTCH B HVH^HOe HOAOJKeHHe nOA BAHHHHeM AGH- 
CTByiOmHX Ha BHHT CHA. B HCpBOM CAyHae MbI 6yAeM HMeXb 
PHApaBAHHeCKHe H SAeKXpHHeCKHe BHHTbl, bo BTOpOM — 
aspoMexaHHHecKHe. 

PHApaBAHHeCKHH . BHHT — BHHT, y KOTOporO H3- 
MCHCHHe yrAa ycxanoBKH AonacTeft npoH3BOAHTCH AasACHH- 
eM MacAa, noAasaeMoro b MexaHH3M, HaxoAHiUHHCH bo 
BxyAKe BHHxa. 

SAeKXpHHeCKHH BHHT — BHHT, y KOTOpOTO H3Me- 
HCHHe yrAa ycxanoBKH AonacxeH hpohbboahtch SAeKxpo- 
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;iBHraTeJieM, coeAHHeHHbiM c jionacTHMH MexaHHuecKOH 
nepe^a^eH. 

AapoMexaHHHecKHii bhht — bhht, y KOToporo 
HSMeneHHe yrjia ycTanoBKH jionacTeft nponsBOAHTCH bbto- 
MHTHqeCKH — aapOAHHaMHHeCKHMH H UeHTpoSeKHbIMH CH- 
jiaMH. 

BHHTbi H3MeH5ieMoro mara paHbuie cxpoHJiHCb /^syxuia- 
roBbiMH, T. e. JionacTH BHHia MorjUH HMeib tojibko ^a yr- 
j]a ycxaHOBKH — xiajibiH h 6o;ibuioH. /Ijih BaJieia jict^hk 
ycTaHaBJiHBaji bhht na xiajibiH mar. FloBTOMy npn paaSere 
H HaSope BbicoTbi yr;ibi aiaxH jionacieH noJiynajiHCb ao- 
CTaioMHo Ma;ibiMH, ABHrarejib Aasaji 6ojibmHe o6opoTbi h 
BHHT paSoTajl C OTHOCHXeJIbHO BbICOKHM K.H.A. B FOpHSOH- 

TaAbHOM noAeTe agt^hk ycTaHaBAHBaA bhht na SoAbmoft 
mar. 

TaKHM oSpaaoM, AByxmaroBbiH bhht HSMeHHeMoro mara 
npeACTaBAHA Co6oH KHK 6bl KOM6HHaUHK) Asyx BHHTOB 
(j}HKCHpoBaHHoro mara — «AerKoro» h «TH>KeAoro». OxcicAa 
HCHo, 4T0 AByxmaroBbiH BHHT y>Ke yAynmaA ACTHbie Kane- 
CTBa caMOAeTa. OAHaKo npHMeHeHHe cro eme He pemaAo 
npoSACMbi HcnoAbBOBaHHH Been moiuhocth ABHraxeAH na 
Bcex cKopocTHX H Bbicoxax. Sxa npoSAeMa 6biAa pemena 
c noABAeHHeiM BbimeyKasaHHbix bhhtob, h 3 Koxopbix Han- 
doAbmee paenpoexpaHenHe noAyqHAH rHApaBAHHecKne 
BHHTbi. 

PHApaBAHHeCKHH BHHT CHadH^eH TBK HaSblBaeMblM p 0- 
ryAHTopoM odopoTOB, dAaroAapn padoxe Koxopo- 
ro AonacTH npn bchkom HBMeneHHH CKopocxH noAexa, no- 
BopaHHBancb, ycxaHaBAHBaiOTCH hoa HandoAee BbiroAHbiM 
AAH AaHHOH CKOPOCTH yrAOM, T. e. COOTBexCTByiOmHM odpa- 
30M HSMeHHexcH mar BHHxa. PeryAHxop, ycxaHOBAeHHbiH Ha 
saAaHHbie odopoxbi (Koxopbie AexHHK ycTaHaBAHBaex, py- 
KOBOACTByncb HHCxpyKUHeH) ^ noAAepHCHBaex 3 th odopoxbi, 

KBK dbl HH MeHHAaCb MOmjHOCTb ABHraXCAH H CKOpOCTb 110- 
Aexa. HanpHMep, aah yMeHbmeHHH thth AexHHK yMeHbmaex 
ras, T. e. KpyTHiUHH momcht ABHraxeAH h, CAeAOBaxeAbHo 
ero MomHocTb, ho npn stom odopoxbi ne MenniOTCH, xan 
KaK cooTBexcTBeHHo yMeHbmaioTCH yroA yexanoBKH Aona- 
cxen H HX conpoxHBAeHHe Bpamennio. TaKHM odpaaoM, 
dAaroAapH peryAHxopy bhht na AiodoM pen^HMe (b HSBeex- 
Hbix npeAeAax) BpamaexcH c nocxoHHHbiMH odopoxaMH. 

CxeMa padoxbi BHHxa HSMenneMoro mara noKaaaiia na 
pHC. 53. 
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Phc. 53. PaOoTa BWHia HaneHaeMoro mara npH pasHux cKopoctax 

nojieia 

OpH HSMeHeHHH CKopocTH nojicTa OT Ma,;ioH Ha BSJieTe 
) ^0 MaKCHMajibHOH B ropHsoHiajibHOM no^icTe 
(V^MaKc) yroji yciaHOBKH JionacTefl cp BoapaciaeT ot CBoero 
MHHHMa;ibHoro SHaHeHHH (Pmhh (MajibiH mar) ao CBoero 
MaKCHMa;ibHoro sHaHeHHH (Pmokc (6oJibmoH mar). Bjiaro- 
flapH 3T0My c yBeJiHMeHHeM CKopocTH nojiera yrJibi axaKH 
jionacTefi yMCHbrnaiOTCH Majio h coxpaHHiOTCH 6 jth3Khmh k 
HaHBbirOAHeHmHM. 

3x0 o6ecneHHBaeT, c oahoh cxopoHbi, noAfl,ep>KaHHe sa- 
aaHHbix oSopoTOB Bajia a,BHraTejiH, a c apyroft — 6ojiee 
MeaJieHHoe (no cpaBHeHHio c bhhtom HeHSMeHHoro mara) 
naACHHe xarH BHHxa npH yBeAHnenHH CKopocxH noAoxa, 
T. e. 6oAee bhcokhh K.n.A. BHHxa npH pasAHMHbix CKopo- 
CTHX noAexa. 

XaKHM o6pa30M, bhht H3MeHHeMoro mara Aaex bo3moh<' 
HOCTb nOAHOCTbK) HCnOAbSOBaib MOmHOCTb ABHraTCAH H 
3K0H0MHHH0 ero SKcnAyaTHpoBaTb, a xaKHce npcAOxpaHHex 
ero OT onacHbix pcjkhmob paSoTbi (nocKOAbny pacKpyiKa 
BHHTa 3Aecb HCKAioneHa, ecAH MexaHH3M H3MeHeHHfl mara 
pa6oTaeT HcnpasHo). 

Ha caMOAere Hk- 11 ycxaHOBACH rHApaBAHnecKHH bhht 
lllB-20, a Ha caMOACTe 5Ik-18 — aapoMexaHHnecKHH bhht 
B-501A-81. 

PaCCMOTpHM npHHUHHbl AeflCTBHH 3THX BHHTOB. 
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§ 39. nPHHUMn AEKCTBMH rHAPABJlHHECKOrO BMHTA 

Pa6oTa MexaHH 3 Ma HSMeneHHH uiara sHHia lllB-20 oc- 
Hosana Ha rHApoueHTpo6e>KHOM npHHUHne, npH^cM bhht 
paSoiaeT no laK nasbiBaeMOH cxeMe oAHOCTopoH- 
Hero AeScTBHH. MexaHHSM HSMeneHHH uiara coctoht 
H 3 cneuHaAbHOH BxyAKH BHHia H peryAHTOpa nocroHHHoro 
HHCAa o6opoTOB, HBAHiomerocH arperaioM ASHraieAH. 

OCHOBHOH HaCTbK) BiyAKH rHAPSBAHHeCKOrO BHHia HB- 
AHercH uHAHHApOBan rpynna (uhahhap h nopmeHb), b ko- 

TOpyiO nOASCTCH nOA ASBACHHeM MaCAO H3 MaCAOCHCTCMbl 
ABuraieAH. HexoTopbie bhuth HMeiox HenoABH>KHbiH uh- 
ahhap H noABH>KHbiH nopuieHb, Apyrne, iiaoSopox, noABH>K- 
HblH UHAHHAP H HenOABHHCHblH nOpUieHb. B XOM H ApyrOM 
CAyuae noABUH^nan uacxb npn CBoeM nepeMeuj.eHHH noBO- 
panHBaex AonacxH b Hy>KHyK) cxopoiiy. 

y HeKoxopbix bhhxob noBOpox AonacxeH kbk ^b oah\ 
cxopoHy, xaK h b Apyryio ocyuuecxBAHexcH noA AeHcxsneM 
AaBAeHHH MacAa. 3xo bhhxm ABycxopoiiHero ach- 
CXBHH. Ho OOAbUIHHCXBO rHAPaBAHHeCKHX BHHXOB — OA* 

HocxopoH.Hero a^hcxbhh, lUpHueM cymecxByiox abc cxeMbi 
abhcxbhh: o 6 paxHaH h npHMan. 

y BHHXOB o6paxHOH cxeMbi noBopox AonacxeH b cxopo- 
ny yBeAHueHHH uiara npoHCxoAHx noA AeftcxBHeM AaBAeHHH 
MacAa, a b cxopony yMenbUienuH uiara noA aghcxbhcm 

HCKOXOPOH AOAH UeHXpo6e>KHbIX CHA, pasBHBaeMbix npH 
BpaiueHHH AonacxHMH. npHHUHriHaAbHo 3xa cxeMa Hanoo- 
Aee npocxan, ho ueAOCxaxKOM ee hbahcxch xo, hxo b cAy- 
uae HapyuieHHH noAauH MacAa b UHAHHAPOByio rpynny 
bhhx nepexoAHX na MaAbiH mar, Bbiuy^KAan AexHHKa bo 
H 36e}KaHHe pacxpyxKH BHHxa ApocceAupoBaxb ABuraxeAb, 
X. e. npoAOA>Kaxb noAex ua noHH>KeHHOH moiuhocxh. 

3xoro HeAocxaxKa Hex y bhhxob, paSoxaioiUHX no cxeue 
npHMoro aghcxbhh. V 3 XHX bhhxob noBopox AonacxeH noA 
AeHCTBHeM AaBAeHHH MacAa npoHCxoAHX B cxopoHy MaAoro 
uiara, noBopox Hce b cxopony doAbmoro uiara npoHcxo- 
AHX noA AeHCXBHCM ueHxpo6e>KHbix CHA, pa3BHBaeMbix cne- 
UHaAbHbiMH xpyaaMH — npoxHBOBecaMH, pacnoAo- 
H^eiiHbiMH Ha KopHHX Aonacxeft. B CAyuae oxKasa^B Mexa- 
HH3Me noAauH MacAa bhhx nepexoAHx na doAbmofi mar, h 
AeXHHK de3 inOMeXH MOJKCX UpOAOAHCaXb UOAeX (xOAbKO 
Ha MaAofi CKOpOCTH BHHX dyACX «XH>KeA» AAH ABH- 
raxeAH) . 
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/Ijih noBopOTa jionacxeH BHHia bo BTyjiKe HMeexcH Me- 
xaHHSM (pHc. 54 ), cocxoHiUHH H3 UHJiHH/ipoBOH rpynnbi — 
nopuiHH / H uHJiH'H;ipa 2 , noBOAKOBofi My(})Xbi 5 , cxana- 
HOB, B Koxopbie BBepHyxbi jionacxH 4, saxHHyxbie xoMyxaMH 
c tnpoxHBOBecaMH 5; na Ka^Abifi cxanan MOHxapyioxcH no;i- 
uiHnHHKH, o6jier4aK)mHe noBopox JionacxeH oxnocHxeJibHo 
BxyjiKH 6. Ha xopue Kan^Aoro craKana SKcueHxpHHHo pac- 
nojioHceH naJieu 7 c 6poH30BbiM cyxapeM 8, Koxopbift bxo- 
mr B cooxBexcxByiomyK) npoyuiHHy hoboakoboh Mycjixbi. 
IlepeMemaHCb nocxynaxejibHo, nopmeHb abbhx Ha noBOA- 
KOByio Mycjixy, Koxopan cbohmh npoyiiiHHaMH xHHer cyxa- 
PH c najibuaMH, noBopanHBaH xeM caMbiM jionacxH bhhxb. 

PeryjiHxop nocxoHHcxsa oSopoxoB coicxohx H3 Kopnyca 



Phc. 54. rHApaBJiHHecKHHi BHHT HSMeHHeMoro mara npHMofl cxeMu 
AefiCTBHH (cjieBa) h peryjiflxop nocTOHHCTBa odopOTOB (cnpaBa). 
K odbHcneHHK) padoru rHApaBJiHqecKoro BHHTa Ha paBHOBecHux 

pdopoTax: 

/ — nopmeHb; 2 — uhjihhap; 5 — noBojiKOBaH My(})Ta; 4 — jionacTb; 
o — npOTHBOBecfai; 5 — BTyjiKa; 7 — najieu; 8 — cyxapb; P — KOp- 
nyc peryjiHTOpa nocTOHHcxBa oSopoxos; /P — uenxpoSeHCHbie rpy- 
3hkh; 11 — npyxcHHa; 12 — sojioxhhk; 13 — mecxepenqaxbiH nacoc; 
/4 — peAyKUHOHHuft Kjianan; /5 — peflKa; /i^ — kojiokoji; /7 — me- 
rxepeHKa, npn noMomn Kojopoft JiexqHK HSMep^ex OKaxHe npyjKHHw 
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9, ueHTpo6e>KHbix rpysHKOB 10, npy>KHHbi 11, so.ioiHHKa 
12, LueciepeHMaToro nacoca 13, peziyKiXHOHHoro KJianana 
14 H peHKH 15. LI,eHTpo6e^Hbie rpysHKH mapHHpHO coeziHHe- 
Hbl C KOJIOKOJIOM 16 BaJIHKa, KOTOpblH npHBOZltHTCH BO Bpa- 
menne ot saJia ABHrarejiH, 

ripH yciaHOBHBUJHXCH o6opoTax (pHC. 54) ueHTpo6e>K- 
Hbie CHJibi rpysHKOB 10 ypaBHOBemeHbi chjioh HaTH>KeiHHH 
npyjKHHbl 11 H 30JI0THHK 12, CBHSaHHblH C TpySHKaMH, 116- 
peKpbiBaeT Kana^i MM, nepes Koxopbift Mac, no hoaboahtch 
B UHjiHHAP ’H otboahtch h 3 Hero. Macjio ocTaeiCH sanep- 
TbiM B UHJiHHApe, a MacjiHHbipi nacoc pa6oTaeT Mepea pe- 
AyKUHOHHbiH KJianaH 14 caM Ha cedn. 

OpH yBeJiHHeHHH CKopocTH noneia bhiit od^iernaeTCH, 
HHicjio ero odopoTOB yBeJiHHHBaeicH, hto hphboaht k po- 
ciy ueHTpo6e>KHOH chjih rpysHKOB. Ooa ACHCiBHeM 
ueHTp-odejKHOH cHJibi rpy3‘HK0B npeoAOJiCBaeicH conpo- 
THBJieHHe npy>KHHbi h npHnoAKHMaeicn sojtothhk, coodman 
MarHcrpajib MM c KapiepoM ABHraxeAH (pnc. 55). Jlona- 
cxH BHHxa noA AeiicTBHeM ueHxpodeH^Hbix cha npoxHBOBe- 
COB noBopaHHsaiOTCH B cxopoHy yBeAHHeHHH mara, yMenb' 
man odopoxbi h BbixecHHH b Kapxep MacAo h3 uhahhapb 
BHHxa. Hhcao odopoxoB dyAex yMeHbuiaxbCH ao xex nop, 

* f* 
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noKa He HaciynHi paBeHciBo Me>KAy chjioh ynpyrociH npy- 
>KHHbI 11 H UeHTpo6eH^HbIMH CHJiaMH rpysHKOB 10, T. e. 
noKa He BocciaHOBHiCH sajiaHHoe hhcjio o6opoTOB. 

OpH yMeHbiiieHHH CKopociH nojieia bhht 3aTH>KejiHeTCH 
H oSopoTbi ero naAaioT. B btom cjiynae yMenbuiaeTCH Hnep- 
UHOHHaH CHJia rpysHKOB 10 h npy>KHHa 11 nepeMemaex 30- 
JioTHHK 12 BHtH3. IlpH 3T0M KaHaJi MM coo6maeTCH C Ma- 
FHCTpajibK) BbicoKoro jxaBJieHHH OT Hacoca. Uoji AaB.aeHHeM 
Macjia nepeMemaexca nopmeHb 1 h yMenbuiaexcH yro;i yc- 
xaHOBKH Jionacxefl. O6opoxbi yBejiHHHBaioxcH xex nop, 
noKa ueHxpofie^Han CH;ia rpysHKos ne Bospacxex h He 
ypaBHOBecHX naxHJKeHHe npy>KHHbi. 

YcxaHOBJieHHe Hy^CHbix o6opoxoB jiexHHX npoHSBOAHx 
pbinaroM, ycTanoBJieHHbiM b Ka6HHe h cBHsaHHbiM nepe^a- 
Heft c mecxepHefl 17 peryjinxopa. ripn BpameHHH mecxepHH 
nepeMemaexcH peftKa 15 h HSMeHnexcH HaxH>KeHHe mpy^KH- 
Hbi 11. B saKJiioHeHHe npHBOAHM xapaKxepHcxHiKy bhhxh 
lllB-20, ycxaHaBJiHsaeMoro Ha caMOJiexe Hk*11 c iiBHra- 
xejieM AIlI-21. 3xox bhhx pa6oxaex no OOTOCxopoHneft icxe- 
Me npHMoro AeScxBHH, paccMoxpeHHon Bbime. 


ThO BHHTa 

HanpaBJieHHe BpameHHH . . . . 

JlHaMeTp BHHTa 

Mhcjio jionacTeft 

<I)opMa jionacTH 

npoc|)Hjib jionacTH 

npHHHHH H CXCMa ACHCTSHH BHHTa 


THHyiUHH THApaBJIHHeCKHH 

HBMeHHeMoro mara 
npaBoe 
3 M 
2 

CHMMeTpHHHan 
njiocKO-BbinyKJibiH 
rHAPoueHTpo6e}KHHH npH- 
Moro aghctbhh 


§ 40. nPHHUHn flEHCT3H5I A3P0MEXAHHHECK0r0 BHHTA* 

AapoMexaHHHecKHft bhhx HSMenneMoro mara. He xpe6y- 
ex ox jiexHHxa yjipaBjieHHH hm h paSoxaex aBTOMaxHHecKH. 
tJIonacxH BHHxa 6e3 bchkoxo npHBOAa h peryjiHxopa o6o- 
poxoB caMH ycxanaBJiHBaioxcH b nojiexe no;i HyncHbiM yr- 
JIOM, X. e. BHHX CaM H3MeHHeX CBOH mar B SaSHCHMOCXH ox 
CKopocxH nojiexa h moiuhocxh ABHxaxejin, tcoxpaHnn (b h 3- 
BecxHbix npe^ejiax) HeHSMCHHbiM hhcjio oSopoxoB. 

JlonacxH aapoMexaHHHecKoro BHHxa B-501Z1-81 xo}Ke 

* 3 tot naparpa^) HanHcan no pa6oTe JT. KpynenHHa «Bo3Ayuj- 
BHHT B-501», 0.6opoHrH3, 1954 r, 

J06 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 


H.vieioT npoTHBoaecbi (cm. puc. 42). HaanayeHne h jieHCTBHC 
H.X COBepUICHHO TG >Ke, MTO H y paCCMOTpCHHOrO TH/ipaBJlH- 
qecKoro BHHxa, t. e. nofl ;ieHCTBHeM ueHTpo6e>K.Hbix chji 
npoTHBOBecoB BHHT yBeJiHMHBaex mar. yMeHbmeHHe we ma- 
ra npoHCXOflHT noa. fleftcxBHeM aS'poaHHaMHHecKHX h uenx- 
poSewHbix oHJi jionacxeft. Opn H 3 MeneHHH mara BHHxa hx- 
paiOX pOJIb H CHJlbl XpeHHH nOflmHmiHKOB BXyjIKH BHHxa. __ 

TaKHM oSpasoM, oxHOCHxe.nbHO Kawfloft JionacxH ach- 
cxByiox cjieAyiom'He MOMeHxu chji (pac. 56, a) : 

1) 'MOM0HT aSp'OAHHaMH^eCKHX CHJI JIOnSCTH Aia> 

2) MOMeHx ueHxpo6e>KHbix chji JionacxH /W„; 

3) MOMeHT I],eHTpo6e>KHbIX CHJI npOXHBOBeCOB Afu. np'! 

4) MOMeHX CHJI XpeHHH 

PaccMOxpHM BKpaxue sxh MOMCHXbi, ynpaBJiaioiuiie ma- 
roM aapoMexaHHHecKoro BHHxa. 

AapoaiiHaMHHecKHe chjiu, jieHcxByiomHe Ha Jionacxb, 
coaaaiox momckx, cxpeMamHiicH noBepnyxb Jionacxb BOKpyr 
ocH KopHH JionacxH B cxopoiiy yMCHbmeHHH mara. 3xox 
MOMGHX yBe^iHHen Sjiaroaapa KOHCxpyKXHBHoii ocoOghhocxh 
K penjieHHfl jionacxH (pHC. 56,6), cocxoameft b xom, mxo jio- 
iiacxb noBepiiyxa b n.iocKocxH BpameiiHa Ha 6° b cxopony, 
iipoxHBonojiowHyio BpameHHio (axo ocymecxBJieHo nyxeM 
npHAaHHH nepexoAHOMy ciaKany bo BiyjiKc BHHia q)opMbi 
KOjiena c yrjioM 6°). Bjiaroflapa axoMy a,ieMeHxapHaa ch- 
,xa xarH AP HMeex anaMHxeJibHoe luieno r oxiiocHxeJibHO och 
nepexoiiHoro cxanaHa jionacxH (pnc. 56, e), npaneM momckx 
APr CXpeMHXCH, KBK BHAHM, HOBepHyxb .Honacxb Ha MaJIblH 
yro.x ycxaHOBKH, x. e. Ha Majiuii mar. 

yKaaaHHaa KOHCxpyKXHBHaa oco6eHHOcxb KpeiiJieHHH Jio- 
nacxH ycHJiHBaex h aeftcxBHe ii,eHxpo6c>K«bix cH.a jioBacxH 
B cxopoHy yMeHbmeHHH mara. Flpn pa6oxe BHHxa b KawaoH 
xoHKe jionacxH AeftcxByioT ajieMeHxapubie ueHxpodewHbie ch- 
jibi, HanpaBJieHHbie no pajiHycy ox och BpameHHa sHHxa 
(pHc. 56,a). PasjiowHM axii chjih baojib noBcpHyxofi och 
jionacxH H nepneHji,HKyji5ipH0 eH. OpojiojibHbie chjiu 6yflyx 
pacxHXHBaxb Jionacxb, nonepennue we ^chjiu Syayx cxpe-- 
MHXbCH noBepnyxb Jionacxb Ha Majiufl yroji ycxanoBKH, 
X. e. Ha Majibifl mar. 

Mxo KacaexcH chji xpenna, to ohh, oneBHflHO, oyayr 
npoxHBoaeHcxBOBaxb BCHKOMy HSMeHenHio mara KaK b 
cxopoHy y.vieHbmeHHH, xaK h b cxopony yBCJiHMeHHa. 

ripH npaBHJibHoft peryjiHpoBKe BHHxa paBHOBecne yxa- 
aaHHbix Bbime momchxob Hacxynaex npn xaKOM mare Jiona- 
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Phc. 56. ripHHUHn AeHCTBHH aapoMexaHHqecKoro sHHia B-501-ZI-8I; 
a MOMeHTbi cHji, ynpaBJiHiomHe maroM BHHia; 6 — kohctpykthb' 
Han ocodeHHocTh KpenAeHHH jionacTH; 0 — MOMeur aspoAHHaMHne- 
CKHX CHJI jionacTH AeftcTByer b cropony yMeHbuieHHH mara BHHxa; 
a ueHTpo6e}KHbie chjih jionacxH ACHCTByior b CTopony 
yMeHbiueHHH mara; d — bhht He MeHHex mara npH paBHO- 
BecHH MOMeHTOB JionacTH H npoTHBOseca: e — npH. yBejiHqenHH cko- 
pocTH noAera bhht ysejiHHHBaeT mar noA ACHCTBHeM MOMenra 
ueHTpo6e}KHux cha npOTHBOBeca; ok, — bhht ne MeHHex mara npH 
paBHOBecHH momchtob AonacTH H npOTHBOBeca 


CTH, KOTopbiH jiJiH A^HHOTo pOKHMa nojicTa oSccneHHBacT 

coxpaneHHe HaHBbiroAHeftiUHx o6opotob ;[;BHraTeJiH h Bbi- 
COKHH BHHTa. TaKHM 06 pa 3 OM, yCJIOBHeM yCTOHMHBOH 

pa 60 TbI BHHTa HBJIHeTCH paBHOBeCHG MOMeHTOB OTHOCHTeJIb- 
Ho ocH cbo6o;iho noBopanHBaiomeHCH jionacTH. 

EcJIH CyMMy MOMeHTOB Afa H JIOnaCTH, CTpeMHmHX- 
CH noBepHyTb ee Ha MajibiH mar, oSoanaHHTb M;,on h He 
npHHHTb BO BHHMaHHe MOMeHT TpeHHH, TO ycjioBHe paBHo- 
BecHH MOMeHTOB Mo>KHo saHHcaTb Tax: 

^Jion — > 

TAC 3HaK MHHyc HOKaSblBaeT, HTO MOMCHT OpOTHBOBeCOB 
HMeeT npoTHBonojTo>KHoe HanpaBAeHHe. 
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Tenepb iiocmotphm, khk HSMCHHeTCsi mar BHHia npH hb- 
MeneHHH cKopocTH no^ieia mriH T-iHc.Jia o6opOTOB ABHraTe.i>i. 

riycTb Ha HeKOTopoH cpeziHeft CKopociH nojiera Vcp 
BHHT pa6oTaeT ycxoHHHBO, T. e. MOMeHT npoTHBOBeca ypaB- 
HOBemHiBaeT MOMeux jionacxH (pH-c. 56,(3). FlpH yBejinne- 
HHH cKopocxH AO VMaKc yroji axaKH JionacxH yMeHbmuxcH, 
BHHX cxaHCT «jierHe», hxo noseAOx k yBejiHHeHHio HHe.na 
o6opoxoB BHHxa; OAHaKo axo, b cboio onepeAB, noBeAex k 
yBCAHHeKHK) MOMCHXa UeHXpo6e>KHbIX ' CH.T npOXHBOBeca, KO- 
xopbiH cxanex 6ojibme MOMCHxa JionacxH (pHC. 56, e), h hoa 
ACHCTBH eM pasHocxH MOMeHxoB Aonacxb cxanex noBOpaMH- 
BaxbCH Ha 6oJibmHH mar, noKa He Hacxynnx paBHOBecHC 
np'H HeKoxopoM 6o;ibmeM mare, hcm paHbme (pnc, 56,:?/r). 

Ecjih iCKopocxb noAexa, naoSopox, yMenbmHxcH, to yro.T 
axaKH AonacTH yBeJiHHHxcn, bhhx cxaHex «xH>KeAbiM», noaxo- 
My HHCAO oSopoxoB CHHSHXCH. 3 x 0 BbiBOBex yMeHbmeHHe 
MOMeHxa ueHTpo 6 e>KHbix cha npoxHBOBeca h oh cxanex 
MeHbme MOMeHxa AonacxH (xeM 6 oAee, nxo hocacahhh bos- 
pacxex sa cnex yBeAHnennH MOMenxa aapoAHnaMHnecKHx 
cha) h hoa AeftcxBHeM pasnocxH MOMeniOB Aonacxb cxa- 
nex HOBopaHHBaxbCH na MenbmHH mar, noKa He nacxynHX 
paBHOBecHe momchxob (npn neKOXopoM MenbmeM mare, hcm 
paHbme). 

AnaAorHHHo axoMy npoiiCXOAHx HSMeHCHne mara h b 
cAynae HSMeneHHH moluhocxh ASHraxeAH. 

HsMeHenne mara BHHxa ofibinno ocymeciBAHexcH pae- 
HOMepHO — 6e3 «3a6poca» hah «ycaAKH» o6opoTOB. PaBHo- 
MepnoiCTb HSMeHeHH'H mara saBHCHX ox npasHAbHOH peryAH- 
poBKH BHHxa H OX BeAHHHHbi MOMe.Hxa CHA xpeHHH. HoaxoMy 
Hy>KHO CAeAHXb sa COCXOH'HHeM nOALUHiHHHKOB HepexoAHoxo 
cxaRana AonacxH. 

B saKAioHCHHe npHBOAHM xapaKxepHCXH.Ky BHHxa 
B-501ZI-81, ycxaHOBACHHoro na caMOAexe Hk-18 c ABHraxe- 
ACM M -1 lOP. 


Tun BHHxa 

HanpaBAeHne BpameHHH 

Jlyiauerp BHHxa 

Mhcjio jionacxeH 

OopMa jionacxH 

MHHHMajibHbiH yroA ycxaHoiiKii .aonacin na 

paziHyce 700 mm 

MaKCHMajibHbiH yroA ycxaHOBKii . . . . 
JlHanaaoH noBOpoxa JionacxeH . . . . 
Bee BHHxa 


xHHyiUHH aapOMexaHHqe- 
CKHH HSMeHHeMoro mara 
npaBoe 
2,3 M 
2 

cHMMexpimHaH 


19 " 

29 '’ 

10 ’ 

30 


10!) 
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§ 41. <l>;ilOrEPHblE, PEBEPCMBHblE M COOCHblE BMHTbl 


OjIlOrepHbIM BHHTOM HaSbJBaeTCH BHHT HSMeHHe- 
Moro uiara (pHC. 57, a), nosBOJiHiomHH b nojiere 6jiaroAapB 
pacuiHpeHHK) AHanasoHa yrAOB ycTanoBKH JionacTeH ycia- 
HaBJiH-Baib nocjieAH'He b no;io>KeHHe «no noTOiKy» (pnc. 57,6) 
noAo6Ho (})JiK)repy. UeAb raKoro ycxpoHciBa — yMenbuiHib 
AoSoBoe conpoTHBAeHHe BHHxa B cAyMae ocraHOBKH abh- 
raxeAH b noAere. yMenbuieHne aoSobofo conpoiHBAeHHB 
oco6eHHo Ba>KHo B cAyqae ocxaHOBKH oahoxo hb ABwraxe- 
Aefl Ha MHoroMoxopHOM caMOAexe no AByM npnnHHaM: 
1) Ao6oBoe conpoxHBAeHHe ocxaHOBAeH*Horo BHHxa cosAaex 
SaBOpaHHBaKDLUHH MOMBHX, SaxpyAHBIOmHH ynpaSACHHe 
caMOAexoM; 2) 6ecnoAe3Ho xpaxHXCH ropionee na npeoAO- 
Aenne AHiunero conpoxHBAeHnn (ecAH abxhhk npoAOA^Kaex 
noAex c OAHHM ocxanoBAeHHbiM ABHraxeAeM). 

PeBepCHBHbIM BHHXOM HaSblBaeXCH BHHX H3Me- 
HHeMoro mara, y Koxoporo AonacxH npn paSoxaiomeM abh- 
raxeAe Moryx 6bixb ycxanoBAenbi xaK, nxo CHAa xhxh 6yAex 
HanpaBAena npoxHB ASHHceHHH (AaxnncKoe caobo «peBep- 
3yc» oananaex oSpameHHbifl HaaaA). BAaroAapn bo3mo>k- 
HocxH peBepca bhhx moh^bx 6bixb npeBpamen b onenb 
(})eKXHBHbIH BOSAyUIHblH XOpMOS, BbirOAHblH, HanpHMBp, 
Aah yMeHbuieHHH npoSera CKopocxHoro caMOAexa. 

Gooch biMH BHHxaMH HasbiBaioxcH ycxanoBAeHHbie 
HenocpeAcxBeHHo oahh 3a ApyrnM abb sHHxa, HMeiomne o6- 
myK) reoMexpHHecKyio ocb, ho BpamaiomHecn b npoxHBo- 



Phc. 57. OjnorepHHH h coocHbie bkhtm: 
a — jionacTH 4)jiK)repHOro BHHia b pa- 
CoHCM nojioHiCHHH; 6 — BO (j)JiiorepHOM 
no.no>KeHHH; fl — coocHue bhhth 


HO A 0 HC H bl e CX O'P 0 H bl 

(pnc. 57, b). B hcm tkq 
Hx npeHMymecxBO ne- 

peA OAHHOHHbIM BHH- 
XOM? 

Pa6oxa bhhxb co- 
npOBOH^AaexcH xaKH- 
MH HBACHHHMH, KBX 

3aKpyHHBaHHe cxpyn 
H nOBBACHHe peaKX'HB- 
Horo H PH'POCKOHHHe- 
CKoro MOMeHxoB. Ha 
BaKpyHHBaHHe cxpyn 
SecnoAesHO xpaxiixcn 
HeKoxopan aoah moiu- 
HOCXH ABHraxeAH, HXO 
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CHiH>KaeT K.n.A. BHHia. PeaKTHBHblfl H rnpOCKOIlMMeCKHA mu- 
MeHTbl BHHXa OTpHUaieJlbHO CKaSblBaiOTCH Ha nOBejieHHH 
caMOJiexa. 3xhx nejiocxaxKOB He HMeiox coocHbie BHHXbi. 
H;ieH coocHbix bhhxob noHBHJiacb eiue na sape aBHauHH 
H BnepBbie 6bLxa ocymecxBJieHa pyccKHM H3o6pexaxe;ieM 

A. r. y^HMueBbiM. 

§ 42. BKJIAA OTEHECTBEHHbIX VHEHblX B PASPABOTKV 
TEOPHH BOSAVlUHOrO BHHTA 

Eme AO npaKXHHecKHx ycnexoB aBHauHH HSBCcxHbiH 
pyccKHH H3o6pexaxejib h yneiih h C. K. Jt}KeBeuKHH Aa.n 
HayHHo pa3pa6oxaHHyK) xeopHK; B03AyiHHoro bhhxb b cbo- 
eM xpyAe «TeqpHH pacnexa bhhxoboxo ABH>KeHHH» 
(1901 r.), /t>KeBeuKHH nojio>KH.x HanaJic pacnexy jionacxeH 
BHHxa no ojieMOHxaM, npHHHxoMy saxeM bcomh aapOAHHa- 
MHKaMH. XeopHH Zl>KeBeuKoro ObLxa JiynuieH JXJin xoro spe- 
MeHH, OAHaKo H OHa HMe;ia pHA neAocxaxKOB. 

H. E. ^yyKOBCKHH, vKaabiBan Ha neAOCxaxKH xeopHH 
ZlH<eBeuKoro, nax h apvthx cymecxBOBaBUiHx xoxAa xeopHH, 
o-nyOjiHiKOBaA ao 1910 r. pha cxaxefl, cBHsaHHbix c npoOAe- 
MOH rpeOiioro BHHxa. Ho 3X0 ObiAa xo.TbKO noAroioBKa k 
OoAee yrjiyOAeHHOH paspaOoxxe xeopHH BHHxa, npoBCACH- 
HOH HM OAHOBpeMeHHO C 6X0 yMeHHKaMH B. H. lOpbCBblM H 
r. X. CaO'HHHHbiM. XeopHH lOpbCBa — CaOiiHHHa ObLia 6ojib- 
lUHM maroM snepeA no cpaBHCHHio c leupneH Zl>KeBeuKoro, 
xax KHK Oiia y>Ke ynnxbiBaAa occboh jioxok BosAyxa, co3- 
AaBaeMbiH crmhm bhiixom, nero npen^HHe xeopHH He ynn- 

TblBaJIH. 

riOHXH B XO >K ^ BpeMH (1912 X.) H. E. ^yKOBCKHH 
ony6;!MKOB^;i nanaAo 6ojee coBepuieHiiOH xeopHH BHHxa, 
ocHo^aHHOH aa BBeaeHHbix hm b aapoAHHaMHKy npncoeAH- 
HeHHijx E;:?cpHx. Exo paOoxa «BHxpeBaH xeopHH xpeSHoro 
BHHxa:>, cucxoHBinaH H3 nexbipex cxaxefi, no BbipaH^ennio 
KOpbeBa, «cocxaBHAa snoxy b paaBHXHH xeopHH bhhxob». 
XeopHH ^yxoBCKOXo oxBaxHAa Bce CAynan pa6oxbi bhhxob, 
HaHHHan c nponeAAepa h xeAHKonxepa h Konnan BenxHAH- 
XOpaMH H BexpHHbIMH ABHXaxeAHMH. OpH pa3pa60XKe 3X0H 
xeopHH H. E. ^yKOBCKOMy bo mhoxom homoxah HccAeAo- 
BaHHH OAHOXO H3 XaA aHXAHBeHUIHX exo yneHHKOB — 

B. n. BexHHHKHHa, paapaSaxbiBaBUiexo BHxpeByio xeopnio 
RHHXa COBMeCTHO CO CBOHM y^HTCAeM. 

yxAyOAeHHan paspaOoxKa xeopHH bhhxob H. E. >KyKOB- 
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CKHM H ero yneKHKaMH noSBOJiHJia no-HOBOMy noAofiiH k 
KOHCipyHpOBaHHK) BHHTOB. YjianOCh HaHTH HeKOTOpyK) pa- 
UHOHaJibHyK) $opMy bhetb, noAc^HTaTb see ero sjieMeHTbi 
H nOexpOHTb TaKOH BHHT. 3 th BHHTH HOJiy^HJIH HasBaHHe 
HE^ (HHHUHajibi )KyKOBCKoro) . Onbixbi c hhmh noAXBep- 
AHcJiH xeopexHHecKHe pac^exbi, h bhhxh xHna HE^ c ycne- 
XOM npHMCHHJIHCb B HaUieft aBHaUHH. 

«CBoefi pafioxoH «BHxpeBaH xeopHH rpeSHoro BHHxa», — 
OHcaji axaAeMHK C. A. ManJibiXHH, — HHKOJiafl EropoBHM 
^yKOBCKHfi Aaji peuieHHe aa^anH, He noAAaBaBLueHCH hc- 
CJieAOBaHHK) uejioe cxojiexHe, HecMoxpn na ycHJiHH xeope- 
XHKOB H SKcnepHMeHxaxopOB Bcex cxpaH. Oh naMHoro one- 
peAHJi HHocxpaHHbix yneHbix, Koxopbie ko bpcmchh hohb- 
jieHHH ero saKJiioHHxejibHOH, 4-h HaexH, paSoxbi (1918 r.) 
eme cnopHJiH o caMofl noexaHOBKe 3aAaHH». 


rjlABA VII 

rOPHSOHTAJlbHblM nOJIET CAMOJIETA 

HaHSoAee npocxbiM ajih paccMoxpeHHH ashhcchhcm ca- 
MOJiexa HBJinexcH paBHOMepHO-npHMOJiHHefiHoe ABHx^eHHe, 
X. e. npHMOJIHHeHHblH nojiex C HOCXOHHHOH BOBAyUIHOft CKO- 
pocxbK) npH HeHBMeHHOM yr^e axaxH (ino ropHsoHxajibHOH h 
H aKJIOHHOH BHH3 HJIH BBepX XpaeKXOpHH). PaBHOMepHO-HpH- 
MOJiHHeHHOe ABHJKeHHe, corjiacHo nepBOMy saKony Hbioxo- 
Ha, npoHCxoAHx 6e3 AeficxBHH KaKHx-.aH6o HeypaBHOBemeH- 
HblX CHJI — HO HHepUHH. 

TaKH'M oSpaaoM, jxjih npnMOJiHHeHHoro nojiexa c noexo- 
HHHOii BOBAyniHOH OKOpOCXbK) HeoSxOAHMO paBHOBeCHe Aeft- 
cxByiomHx Ha caMOJiex cha, a xaKH<e paBHOsecHe momch- 
xoB 3XHX CHJI (HHane caMOJiex Sy^ex no-BopaHHBaxbCH b 
CTopoHy Sojibiiiero MOMenxa), x. e. cyMMa Bcex chji, KaK 
H cyMMa HX MO'MCHXOB, AOJI>KHa paBHHXbCH Hyjiio. 

npHMOJIHHCHHblH HOJieX C nOCTOHHHOH BOBAyUIHOH CKO- 
pocxbK) HasbiBaiox y c x a h o b h b m h m c h. 

Pex^HMOM npHMOJiHHeHHoro noJiexa nasbiBaexcH no- 
Jiex c onpeAeJieHHOH BOSAyuiHOH cKopocxbio h cooxbcx- 
cxByioiiXHM eH ymoM araxH no ropHsoHxaJibHOH h.th Ha- 
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KJioHHOH xpaeKTOpHH (xpaeKTopHeH nojieia HBJiHercH rpa- 
eKTOpHH A'BHMceHHH ucHTpa TH^^ecTH caMojieTa). TaK KaK ca- 
MOJier 'Mo>KeT JieTarb c pasjiHMHbiMH ckopocthmh, to, cjie- 
AOBaxejibHO, cymecTByiOT paaJiH^Hbie pe>KHMbi ropH30HTa.;ib' 
Horo inojiexa. 


§ 43. yCJIOBHH PABHOBECH5I CHJl B r0PH30HTAJlbH0M 
nOJIETE. VAEJlbHA^I HAEPySKA HA KPblJlO 

yCXaHOBHBIIlHMCH XOpHSOHXaJIbHblM 00- 
.xexoM HasbiBaexcH npHMOJiHineHHbiH nojiex b ropHsoH- 
Xa.lbHOH n;iOCKOCXH C nOCXOHHHOH BOSAyUIHOH CKOpOCXbK). 
riycxb caMOJiex JiexHx iropHaoHxajibHo h npHMOJiHneHHo c 
nocxoHHHOH cKopocxbK) V iH yxjioM axaxH a (pH€. 58) *. By- 
neu cqHxaxb, qxo axMoccJ)epa cnoKOHHa h caMOJiex jiexHx 6e3 
KpeHa H CKOJIb>KeHHH. 

Ha caMOJiex AeficxByiox xpH rjiaBHbie CHJibi: CHJia Beca 
G, cHJia XHXH P H nojinan aspoAH'HaMHqecKaH cHJia R ca- 
MOJiexa; nocjiejlHioio yjioSnee saMeHHXb ee cocxas.^HiomH- 
MH — nOA'beMHOH CHJIOH Y H J1060BbIM COnpOXHBJieHHCM Q. 

CHJia Beca nanpaBJieHa BepxHKaJibHo bhh 3. nojix>eMHaH 
CH.aa B ASHHOM cjiynae HanpaBJiena BepxHKajibHO Bsepx 
(oHa Bcer^a nepneHAHKyjinpHa Bexxopy bobjivuihoh CKopo- 
cth). CHJia Jio6oBoro conpoxHBJieHHH b jiaHHOM cjiynae na- 



Phc, 58 . CH;ibi, ACHCTsyiomHe Ha caMO./ieT b ycxaHOBHB- 
meMCH ropHsoHiajibHOM no.rieTe 


* Hoa CKOpocTbK) HOJieia V Bcer^a 6yAeM noApaayMeBaxb bo 3^ 
AyiuHyio cKopocxb caMOJiexa. 


S 3aK. 253 
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npaBJieHa ropHsoHra^ibHo npoTHB aBH)KeHHH caMOJiera. Ch- 
;ia TAPH HanpaBAeHa ropHsoHiaAbHo b cropony flBHweHHa 
caMOJieT-a *. Bee bth chjim JiejKax b iijiockoctih CHMiMexpHH 
caMOJiera. Hs hhx rojibKo CH^a eeca Bceraa npHJio>KeHa b 
ueHipe TAHcecTH caMOJiexa, ho h flpyxHe CHjibi Gyaeiv! noxa 
CHHxaxb npHJiOHceHHbiMH xo>Ke B ueHxpe TA)KecxH caMOAexa. 

XlJifl paBHOMepHo-npHMOJiHHeSHoro flBHH<eHHfl Heo6xO' 
aHMO, MXOSbl CHAU 6bIAH B paBHOBeCHH. Hs pHC. 58 BHflHO, 
MTo CHAy Beca G ypaBHOBeuiHBaex noabeMHaa CHaa Y, a 
CHAy Ao6oBoro conpoxHBAeHHa Q — CHaa xaxh P. laxaM 
o6pa30M, aaa ropHaoHxaabHoro noaexa HeoSxoaHMu asa 
ycAOBHH paBHOBecHfl cha: Y = G (ycaoBHe ropHBOHxaab- 
HoexH noaexa) u P = Q (ycaoBHe nocxoAHCxsa CKopocxH). 

3xh paBCHCxBa HaauBaiOTCH ypaBHeHHAMH asH- 
ac e H H fl aAH ycxaHOBHBuierocH ropnaoHxaAbHoro noaexa 
caMoaexa. Flpn HapymeHHH sxhx paBCHciB asHHcenHe exa- 
Hex KpHBOAHHeHHbIM H HepaBHOMepHblM. 

yaeabHafl Harpyana na KpuAO. PaBCHCTBO Y = G noKa- 
BbiBaex, Hxo B ropHsoHxaabHOM noaexe Kpuao necex rpys^ 
paBHbifi Becy caMoaexa. Thkhm oSpaaoM, «a*abiS KBaa- 
paxHbiH Mexp naomaaH 5 Kpuaa necex aacxb axoro rpyaa. 

OxHoiueHHe ^HasbiBaexcA narpyaKOH na KBaapaxHufi Mexp 
Kpuaa, HA'H yaeabHofi narpysKofl Ha jcpuao p: 

P = (KsIm^) . 

y coBpeMeHHux 'caMoaexoB yaeabHaa narpyaKa na Kpu- 
ao KoaefiaexcH b oaenb ujhpokhx npeaeaax. HopMaabnas 
yaeabHaa Harpyaxa cooxBexcxayex HopMaabHOMy noaex- 
HOMy Becy caMoaexa, x. e. xoMy Becy, Hcxoaa hb koxo- 
poro Bcayr pacaeTu aexHux KaaecxB aannoro caMoaexa. 

HopMaabHuS noaexHufi aec, naomaab KpuabCB h nop- 
MaabHaa yaeabHaa HarpysKa na icpuao caMoaexoB Hk-18 b 


5 Ik -11 npHBeAeHbi HH>Ke. 

Tmo 

caMOjiexa 

riojieTHbifl Bee, 
K2 

n;ioma,ab Kpujia, 

yACJibHaa HarpysKa 
Ha KpblJlO, 

KZ/M^ 

Hk -18 

1050 

17 

62 

Hk -11 

2300 

15,4 

1493 


• Cxporo roBopa, chab rnra Moseex OKasaxbca HanpaBACHHofi ire 
TOBHO ropHaoHxaAbHO, HO aaa HauiHx ucAefi 9THM M03KHO npcHeCpeab. 
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§ 44. CKOPOCTb, nOTPEBHAJI rOPH30HTAJlbHOrO 

nOJlETA 

JXjih ocymecTB.neHHH ropHsonrajibHoro nojiera Tpe 6 yeT- 
CH TaKafl cKopocTb, npn KOTopoH KpbiJlo npH flaHHOM yrae 
aiaxH 6 yaeT cnocoSHO cosjiaTb nofl'bCMHyio CHJiy, paBHyio 
Becy caMOJiera. 

rioa-beMHaa cHJia, kbk HsaecTHo, paBna: 

a nocKO.ibKy no;n>eMHaH CHJia jxojiJKHa 6biTb pasHa Becy, 
TO, cJicAOBareJibHO, 

tl/3 


G = c. 


2 


5. 


Pern an sto ypaBHCHHe OTHocHTeJibHo 1/^, nojiy^HM: 

y2 = . 

OTKyAa onpeAejiHM cKopocib, noTpe6Hyio ropHSon^ 

TajibHoro no^ieia npn AaHHOM yr^e araKH h na ashhoh du- 
coTe: 


V 




2G 

Cyf^S 


(M/ceK) . 


OoACTaBJiHH B 3Ty 4)opMy;iy sec caMOJieTa b Ke, n^o- 
maAb Kpbijia B H nTOTHOCTb BOBAyxa B Ke ceK-jM^^ no- 
jiynHM noTpe6HyK) CKopocib b mIcck. 

BbiBeAennan (J)opMy*na noKasbiBaer, bto na noTpe6HyK)^ 
CKOpOCTb B/IHBIOT: 1) K03(})4)HUHeHT nOAT^eMHOH CHJlbl Cy 

G 

HHa^e roBopa, yroa araKH, 2) yaejibHaa nanpysKa-yVi 

3) n.noTHOCTb Boaayxa q, Hnaae roBopa, Bucora noaera. 

SaaaMa. OnpeaeaHib cKOpocib, noTpeenyio paa ropHSOHraJibnoro 
■oflera caMoaera 3 k -18 npH sece C= 1050 kz h yr.ae araKH a = 2 ®. 
Otbct. V = 51 MjceK — 184 KMjiac. 


f 45. BJ1H5IHHE VfJlA ATAKH HA HOTPEBHyK) CKOPOCTbw 
HAKJlOH CAMOJIETA K TOPHSOHiy HPH PASHblX 
CKOPOCT51X H MAKCHMAJlbHAJI CKOPOCTb. 
MHHHMAJlbHAH CKOPOCTb 

PaccMorpHM ropHSOHTaJibHbiH nojier oanoro h roro me 
caM0.aeTa npn pasHux yraax araKH, canraa Bbicory noJiera 
I yaeJibHyio HarpysKy Ha xpHao HeH3.\ieHHHMH. 
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ripeAnojio^HM, HTo JieTHHK yMeHbiUHJi yro;i araKH, >Ke- 
.nan, oAHaKO, npoAo;i>KaTb ropHsoHxaJibHbiH nojier. ripn 

3T0M K034)(J)HUHeHT nOAT>eMHOH CHJIbI Cy yMeHblUHTCH, CAC- 

AOBaieAbHo, yMeHbuiHTiCH H noAT>e'MHaH CHAa. Ho aroro AO- 
nycTHTb HeAbSK, xaK KaK b ropHsoHxaAbHOM noAexe noAT>“ 
eMHan OHAa AOA>KHa 6biTb paiBHa Becy caMOAexa. rioaxoMy 
npiH yMeHbuieHHH yxAa axaKH Aexq«K AOA>KeH oAHOBpeMeH- 
HO H cooTBexcxBeHHo yBeAHHHTb CKopocTb, Hao6opox, npH 
yBCAHqeHHH yxAa axaKH (yBeJiHHeHHH K03(|)'(})HUfHeHxa Cy ) 
CKopocxb noAexa AOAHCHa fibiTb yMCHbuieHa. 

CACAOBaxeAbHo: 

1 . ropH30HXaAbHbIH nOACX MOHCCT 6bIXb OCyiUeCXBAeH C 
paSHblMH CKOpOCXHMH, HO A^^H 3X0X0 HaAO MeHHXb yXOA 
axaKH. ripH yBeAHHeHHH cKopocxH HaAO yMeHbuiaxb yroA 
axaKH, a npH yMeHbuieHHH — yBeAHUHBaxb ero. 

2 . B xopHSOHxaAbHOM noAexe KajKAOMy yxAy axaKH 
(Ka}KAOMy Cy) y ashhoxo caMOAexa cooxBexcxByex bhoahc 
onpeAeAeHHaH CKOpocxb. 

Hxo6bi y6eAHXbCH b cnpaBeAAHBOicxH 3 xhx bbiboaob, pe- 
ujHM cAeAyiomyio saAauy. 

Sa^ana. JleTMHK ocymecTBJiHex ropHSOHTajibHHft nojieT y aeMJiH 
Ha caMOJieTe, njiomaAb KpbiAbeB Koxoporo S = 10 h nojiexHbift Bee 
<j — 1000 m. KaKan noxpedyexca cKopocxb npH yrAax axaKH ai ~ 0°, 
02 — 3"^ H 03 = 10 °, KOXOPUM COOXBeXCXByiOT Cv = 0,2, Cv=0.6 H 
Cy=1.0. ^ ^ 

PeUICHHC. 

npH 01 = 0 ^ Vi = |7 o 2 ^ 0.125° 10 m/csk = 

— 322 kmIhuc] 

ripH 02 = 3" V2 = Y 51 ,6 MlceK = 

— 186 kmIhoc-, 

npH 03 = 1 (F Vs=^Y = 40 M/ceK = 

= 144 kmIhuc. 

HaKjioH caMojiera k ropHSOHiy npH pasHux CKopocrax 
H M'aKCHMajIbHan CKOpOCTb. ripH BbinOJIHeHHH ropH30HTa./Ib- 
Horo nojicTa c pa3HbiM.H ckopo'Cthmh nojiojKeuHe caMOJiera 
OTHocHTejibHo ropHsoHxa OyaeT pasjiHViHbiM. Oho onpeae- 
jiHexcH yr;iOM HaKJiOHa caMOJicxa, Koxopbifl o6,pa3yexcH 
npOflOJIbHOH OCbK) CaMOJIBXa H rOpHSOHXOM (pHC. 59 ). 06 
yr.ne HaK.HOHa caMOJiexa k ropH30Hxy .hcxhhk mohccx cyaHXb 
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p /F m B 



Phc. 59. HaK;iOH caMOJieia k ropHsoHiy npH pasHUx cKopocTHx 
OT MaKCHMaJIbHOH {/) JXO MHHHMaJIbHOH (V) 


no noJioJKCHHK) BepxHero Kpan Kanora ABHraxeJiH othoch- 

TCJIKHO JIHHHH ropHSOHTa, B OCOSeHHOCTH, eCJlH BepXHHfi 

Kpafl Kanoia napajijiejien npoAO<nbHOH och caMojiera. Ha 
pnc. 59 noKasaiHbi ‘nojio:H<eHHH caMOJiera b ropH30HTa.JibHOM 
nojiexe npn pasHbix CKopocTHx. 

riojiojKeHHe I npHMepno cooTBeTCTByer nojiery c MaKCH- 

M aJIbHOfl CKOpOCTbK). MaK-CHMaJIbHaH CiKOpOCTb — 

3T0 HaH6ojibmaH CKopocxb npH o^eHb MajioM yrjie axann, 
KoxopyK) MOKex pasBHXb AaHHbifl icaMOJiex b ropHsoHxaJib' 
HOM nojiexe na ashhoh Bbicoxe bph nomiovi moiuhocxh ^bH' 
raxeJiH. 

OopMyjiy AJiH onpeAe-neHHH MaKCHMajibHOH CKopocxH 
Mo>KHo BbiBecxH H3 noJiyMeHHOFo Bbiiue paBeHcxBa: 

Q = P. 

X. e. 

s = p. 


MTo6bi saMCHHTb T5iry qepes TflroByio MomnocTb, yMHO- 
)KHM o6e HacTH paseHCTBa Ha Vmikc^ 


9V^, 


S = PV^ 


njiH, nocKOJib'Ky THroBan MOiUHOCTb N,. — 

±Zi«^5 = 75 A/,. 

Oxciozia 


PV^ 


75 


V - 

V c^pS ’ 


a xaK KaK xHXOByio Momnocxb mojkho BbipasHXb qepea 
MoiUHOCTb ABHrarejiB h k.u.jx. BHHxa: Nj = NQr] (§ 37)^ to, 
cjieAOBaxejibHO, 

3 


r CypS 
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Hs STofi 4 )opMy;ibi bhaho, wto MaKCHMaJibHan CKopocrb 
SaBHCHT: OT MOIUHOCTH ABHraTCJIH, K.n.JX. BHHTa, aspOUHHa- 
MHqecKoro coBepuieHCTBa caMOJiera (c^) h BbicoTbr nojieia. 

TaK KaK npH pa 6 oTe na MancHMajibHOM pejKHMe nepe- 
rpy^aeiCH iiBHrarejib, to Ha npaKTHKe name JieiaiOT Ha 
HeCKOJIbKO MeHblUeH CKOpOCTH (nojioHceHHe //), KOTOpyK) 
HHor;ia nasbiBaiOT KpeflcepcKOH. 

nOJIO>KeHHH III H IV npHMepHO COOTBeTCTByiOT ASyM 
TO>Ke xapaKTepHbiM ckopocthm — HaHBbiroAHefiiuei 
HBKOHOMHHecKOH (o HHX 6yneT cKasaHo AaJiee) . 

Hb pHcyHKa BHiiHO, HTo caMbiH SojibiHOH yroji aiaKH 
HyjKCH npH no^exe c ran HasbiBaeMofl MHHHMaJibHofl cko- 
pocTbK) (nojiOHceHHe V). Sxa cKopocxb HBJiHeiCH BecbMa 
xapaKxepHofi njin caMOJiexa. 

iVlHHHMaJlbHasl CKOpOCTb. MHHHMaJIbHOH CKO- 
pocTbK) ABHHoro caMOJicxa HaBbiBaexcH HaHMenbuiaa 
CKOpOCTb, c KOTOPOH OH MOHCeX COBCpiHaTb TOpHBOHTaJlb- 
HbiH nojiCT. HeB03M0>KH0CTb Jicxaib c eme MCHbiiieH cko- 
pOCTbK) od'bM.CHHeTCH TCM, HTO yMCHbUieKHe CKOpOCTH AO- 
cTHraexcH aa chct yaeJiHHeHHH K03(})(})HUHeHTa noA'beMHoS 
CHAbI Cy, a nOAyHHTb K03(})4)HUHeHT fiOAbUie MaKCHMaAb- 
Horo HeAbBH. CACAOBaxeAbHO, MHHHMaAbHyiO CKOpOCTb 
MOHCHO BbIHHCJIHTb HO (J)OpMyAe: 

V«HH = V — — -- - . T- (MjceK). 

f Cy MaKcpO> ' ‘ 

3x0 xaK HasbiBaeMan xeopexHHecKaH mhhh- 
MaAbHan CKopocxb, cooxBexcxByHDmaH noAexy na 
KpHTHHeCKOM yPAC axaKH. OAHaKO Aexaxb Ha 3X0H CKOpO- 
CTH BanpemaexcH, xax kbk Ha kphthhcckom yrAe axaKH ca- 
MOAeX MO>KeX CBaAHXbCH Ha KpblAO H HAOXO ynpaBAHeXCH. 
no3TOMy, KaK npaBHAO, yroA axaKH He aoboahx ao kphxh- 
HecKoro (aa HCKAioHeHncM oxAeAbHbix CAynaeB, o Koxopbix 
6yAeT CKaaaHO AaAee). 

ripaKXHHeCKOfl MHHHMaAbHOfi CKOpOCTbK) 
HBAHeXCH HeCKOAbKO SOAbUiaH CKOpOCTb, HCM TeOpeXHHeCKH 
MHHHMaAbHan. CHHXaiOT, HTO OHa COOXBeXCTByeX npH6AH3H- 
TCAbHO 0,75 CywaKC. loXAB npaKXHHeCKH MHHHMaAbHan CKo- 
pocxb SyAex: 

Vunu, np “ 1,15 Vmhh. 

Tenepb bhhhcahm CKopocxa V'mkh k np caMOAexoB 
5 Ik-18 h 51k-11. 
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Sa^iaqa. OnpenejiHXb reoperHqecKH MHHHMajibHyio h npaKiH^ecKH 
WHHHMajibHyK) CKOpocTH caMOJicxa ^k-18 b ropHSOHTajibHOM nojiere 
y acMJiH npH nojieiHOM eece G = 1050 kb . 

PeuicHHe. Ha nojiape aioro caMOJieia (pHC. 35) naxoAHM, ^to 
M aKc= 1»27. OnpeAejiflCM MHHHMajibHyio CKOpocib: 

V^MMH = 17 ^ KMjHac. 

OnpeAeJiflCM npaKiHMecKH MHHHMajibHyio CKopocib: 

17 mhh, np 115 kmIhclc. 

Sa^aMa. OnpeneJiHTb reopeTHMecKH MHHHMajibHyio h npaKTHqecKH 
MHHHMajibHyio cKopocTH caMOJicxa Hk-11 b ropHSOHiajibHOM nojiexe y 
acMJiH npH nojietHOM sece G — 2300 kb . 

PeiucHHe, Ha nojinpe 3#Toro caMOJiexa (pHC. 36) HaxoAHM, hxo 
M aKc — 1*4. OnpeACJiHeM MHHHMajibHyio CKopocxb: 

y«m, = y -n 4 ^\,^ 2 ri 5 ^= 41,3 JH/ceK-= 149 KMhiac. 

OnpcAejiHCM npaKTHMecKH MHHHMajibHyio cKopocxb: 

^MHH.np — 1|15 Vmhh — 171 kmIhuc. 

OopMyjia MHHHMaJIbHOH CKOpOCTH HOKaSblBaeT, ^TO MH- 
■HHMajibHaH CKopocTb cHJibHo saBHCHT OT yuejibHOH Happys- 
KH Ha KpblJlO, BbICOTbl HOJICia H BeJIHHHHbl Cy hakc.^ 

YiieJibHaH HarpysKa Ha KpbiJio h MHHHMajibHan cko- 
pocTb yneSHoro n.naHepa h HeKOTopbix caMOJieioB npHBe- 
AeHbi HH^e. 


Tun caMOJiexa 

G 

KBlM^ 

VuuhKmIwc 

Hjianep ynefinuH (npHMepHo] . . 

15 

50 

CaMOJiex no-2 

30.8 

70 

CaMOJiex Hk-I8 

62 

100 

•CaMOJiex Hk-1I 

149,3 

149 


5 46. THTA, nOTPEBHAH rOPHSOHTAJlbHOrO nOJlETA 

Tnry, Heo 6 xoiiHMyK) juin ycraHOBHBmerocH ropHSOH- 
TajibHoro nojieia, HasbiBaiOT noTpeSnoH thtoh h 
oCoBHanaiOT Pn. 

Hb npezibiAymero HSBecTHo, hto b ropHsonrajibHOM yc- 
TaHOBHBuieMCH HOJicxe HOinjeMHaH cH^ia pasna secy 
( Y — G ), a ;io 6 oBoe conpoiHBJieHHe — noipedHofi rnre bhh- 
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Ta {Q = P„.) PasACJiHB nepBoe paBCHCTBo na BTopoe, no- 
.nyqHM: 

Y __ G 

Q ~ Pn * 

a TaK KaK oTHoiueHHe ^o;^'beMHofi chjih k CHJie JioSoBoro 
conpOTHBJieHHH paBHo aapoAHHaMH^ecKOMy Ka^ecTsy ca- 
MOJieTa, TO M05KHO HanHcaTbi 



OTKyAa 

T. e. THra, noTpeSnaH yciaHosHBiiierocH ropHBOHxaJib- 
Horo nojiexa, pasna secy caMOJiexa, AejieHHOMy na aapo- 
ilHHaMHwecKoe KauecxBo caMOJiexa npH ^aHHOM yrjie axa- 
KH. 

OopMyjia noKasbiBaex, hxo ^eu MeHbme sec caMOJiexa h 
Heu Sojibuie ero Ka^ecxso, xeM MenbuiaH xnra noxpe6yex- 
CH jiJi^ ropHBOHxajibHoro nojiexa. Ho KaqecxBo caMojiexa 
saBHCHx ox yrjia axaKH, cJiex^OBaxejibHo, tiipH HBMeneHHH yr- 
Jia axaKH HBMeHHxcH h noxpe6Ha5i xHra. HoaxoMy jxjih on- 
pejxeJieunH norpedHoft xhxh npn sa^aHHOM yrjie axaKH Ha- 
no npeABapHxeJibHo HaftxH cooxBexcxByiomee^eMy KanecxBO 
caMOJiexa. 

SaAana. OnpeACJiHib rnry, noTpednyio jxjia ropHsoHiajibHoro no* 
.^Ta caMOJieia ^k-18 npH yrjie axaKH a = 6"^ h nojiexHOM Bece 
O = 1050 K2. 

PeiucHHe. Ho nojinpe caMOjiexa Hk-18 naxoAHM, qro npH yrjie^ 
axaKH 6*^ K03(j)(})HUHeHT Cy = 0,69 h K03{J)d)HUHeHT Cjr = 0,06- cjieno* 
BaxejibHo, KaqecxBo 


C y 


'^11.5. 


Tor^a noxpe^Han xara dy^ex: 


1 050 K3 
11,5 


= 91 


Ke. 


Sa^ana. Onpe/iejiHXb xary, noTpednyio 
Jiexa caMOJiexa Hk- 11 npH yrjie axaKH 
0 = 2300 K3, 


RJin ropHsoHxajibHoro no- 
a = 8° H nojiexHOM Bece- 


PeiaeHHe. Flo nojiHpe caMOJiexa Hk- 11 naxoAHM, qxo npH vrjie- 
axaKH 8° K03ct)(j)HUHeHT C 3 , = 0,75 h K03(t)(bHUHeHx c. = 0 044- cjie- 
AOBaxejibHo, KaqecxBO ^ » 




0,75 

0,044 


= 17. 
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ToFAa noTpe^Hafl inra 6yAeT: 


o _ 2 300/C2 

. ly 135 


Ke. 


B HaiUHX sa^anax He yKasana Bbicoxa nojiera no toh' 
npHHHHe, MTO Bbicoia npH paBHbix yrjiax araKH h oTcyxcT- 
BHH BJiHHHHH cHCHMaeMOCTH HC BJiHHeT Ha noTpeSnyio THry. 
Be;ib KanecTBO caMOJieTa saBHiCHT tojibko ot K034)45HUHeH- 
TOB Cy H a Ha HHX BbicoTa nojiexa npn cpaBHHTejibHO 
Majibix CKopocTHX (npH'MepHO no 700 kmIhuc) HeBJiHHer. Ta- 
KHM o6pa30M, JUIH CaMOJISTOB C nOpIUHeBHHTOBblMH ABHFa- 
XeJIHMH MOHCHO CHHXaXb, HXO iHOXpeSHaH XHXa ox BbICOTbl 
nojiexa He saBHCHT. 


§ 47, 3ABHCHMOCTb nOTPEBHOH TAPH OT CKOPOCTH 
nOJIETA (KPMBAH >KyKOBCKOrO). 
nOTPEBHblE H PACnOJlATAEMblE T^ITH 

HxaK, noxpe5Ha5i jxji 9 i ropHSOHxajibHoro nojiexa xnra 
aaBHCHX ox Beca caMOJiexa h yrjia araxH, a npn HeHSMen- 
HOM Bece — xoJibKo OX yrjia axaxH. Ho b ropHsoHxajibHOM 
nojiexe KajK^OMy yrjiy axaKH cooxBexcxByex BnoJine onpe- 
AejieHHan BOSAyinnan fCKopocxb (§ 44), cjieAOBaxejibHO, b 
KOHeHHOM cnexe noTpeSnaH xnra saBHCHT ox cKopocxH no- 
Jiexa. rpa^JHHecKoe H3o6paH<eHHe 3xoh saBHCHMocxH hochx 
Ha3BaHHe kphboh noxpe 6 HHX xnr, hjih KpHBoii 

^yKOBCKOrO JXJIH XHXH. 

MexoA nocxpoeHHH kphboh ^yKOBCKoro BKpame sa- 
KAionaeTCH b cJieAyioiAeM. nojibsyncb 4>opMyAaMH aah V h 

Pri, BblHHCJIHlOX CKOpOCXH H THXH, HOXpeOHbie AAH ropH30H- 
xaJibHoro nojiexa AHHHoro caMOJieTa npH pasJiHHHbix yrjiax 
axaKH, H peayjibxaxbi aanocHx b xa6jiHuy, no Koxopofl h 
CXpOHX KpHByK). JXjIH 3X0X0 Ha OCH aScUHCC OXKJiaAblBaiOX 
B npOHBBOAbHOM MaCLUXaOe CKOpOCXH (pHC. 60), a Ha och 
opAHHax — noxpeOHbie thxh, aareM BOCcxaHaBJiHBaiox k 
ocHM inepncHAHKyAHpbi h okojio tohck hx nepeceHeHHH naA- 
HHCbiBaiOT cooxBexcxByiomHe yxjibi axaKH. CoeAHHHB nojiy* 
HeHHbie TOHKH HJiaBHOH AHKHCH, nOAyna'lOX KpHByiO >KyKOB- 
cKoro, noKaauBaiomyK) H3MeHeHHe noxpefinoH xhxh b saBH- 
CHMOCXH ox OKopocxH nojiexa h yxAa axaKH. 

Ha pHC. 60 H 61 ABHbi KpHBbie noxpeOHbix h pacnojia- 
raeMbix xhx a.^h caMOJiexoB Hk-18 h Hk-1I. 

noxpeSHbie H pacnojiaraeMwe thth. Hxo6bi onpeAeAHXb, 

npn KaKHX CKOpOCXHX B03M0H<eH ropH30HXaAbHbIH nojiex 

I2t 
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Phc. 60. noTpe^Hwe h pacnojiaraeNtbie 
THFH B ropH30HTa;ibHOM nojiQTe na pa3- 
Hbix CKopocTBx (y seMJiH) caMo;ieTa 
Hk-18 c ABHraiejieM M-11C>P h aapo- 
MexaHHHecKHM bhhtom B-501-/1-81 
(npH G = 1050 K2) 



Phc. 61. noTpednue h pacnoJiaraeMue rarH b ropHsoH- 
TajibHOM nojicie Ha pasHux cKopocTHx (y 3eM.nH) caMO- 
jiera 51 k- 11 c ABHraxejieM AllI-21 h ^Hi^paB;IHHecKHM 
BHHTOM lIlB-20 (npH G = 2300 Ka) 
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;iaHHoro caMo;ieTa, wa KpHByio noTpe 6 Hofi thfh naHOCHT 
KpHBVK) pacnoJiaraeMOH thfh jianHOH chjioboh yciaHOBKH 
(§ 35). PacnojiaraeMaH rnra saBHCHT ot BbicoTbi no^eia, 
nosTOMy KpHByK) Sepyr toh Bbicoibi, jijih KoropoH sa- 
joiano onpe/ieJiHTb JiexHbie Ka^ecTBa caMOjiera. Ha puc. 60 


H 61 KpHBan Pp B3HTa JXJl^ // = 0. 

ToHKa nepece^eHHH KpHBbix cooTBeicTByeT nojiexy c 
HaHMeHblllHM BOSMOJKHblM B rOpHSOHTaJlbHOM HOJlCTe yrJlOM 
aiaKH, T. e. no^ieiy c MaKCHMajibHOH CKopocibio (nanpH- 
Mep, y caMOJiera Hk-18 3tot yroji araKH 6jih30k k 0° h 
l^MaKc =244 KMjHac npH noTpeOnoH inre =120 /ca). 

C yMeHbuieHHeM cKopociH nojieia h yBejiH^eHHeM yrjia 
araKH 'norpeOHaH rnra, KaK bhuhm, yMeKbiiiaercH. Mhhh- 
MajibHyio noTpeSHyio rnry (MHHHMacXbHoe JioOoBoe conpo- 
THBJieHHe caMOJiera) HaflaeM, npOBejiH Kacare/ibHyio k 
KpHBOH >KyKOBCKoro, napaJiJiejibHyio och CKopocren, Tom* 
Ka KacaHHH o6o3HaMHr yroJi araKH, npH KoropOM rpe6yer' 
CH MHHHMajibHan rnra (ajih caMo.iera 3 k' 18 oHa paBHa 
88 Kd). KaKOH >Ke aro yroji araKH? 

Ha (})opMyjTbi norpeSHOH xhth cjiejiyer, mto MHHHMaJib- 
Han rnra norpe6yercH npn MaKCHMajibHOM KaMecxBe caMo- 
jiera, r. e. 

P n MHH *T7 


/Cma 


MaKCHMajibHoe me KaMecxBO, KaK HSBecxHo, caMOJier hmc- 
er npH HaHBbiroAHeHuieM yr.ie araKH (§ 29). CjieaoBareJib- 
Ho, roMKa KaicaHHH o6o3HaMHr HaHBbirojxHeHiuHH yroji ara- 
KH. BosAyuiHan CKopocxb, cooTBercrByiomaH aroMy yrjiy 
araKH h MHHHMaJibHoft norpe6HOH rnre (a reM caMbiM h 
MHHHM aJlbHOMy JIoSOBOMy COnpOXHBJieHHIo) , Ha3bIBaerCH 
reopexHMecKH HaHBbiroAHeHuiefl cKopocrbK) ro- 
pH30HrajibHoro nojiera (nanpHMep, y caMOJiera 
^k- 18 npH Bece G= 1050 Ka, KaK bhahm, Vkshb = 
= 155 KMjHac), 

OpH HaHBbiroAHeHineM yrjie araKH rpeOyercH mkhh- 
MajibHan CHJia thth, noaroMy h coBepuiaeMan caMOJieroM 
pa6ora Ha 1 km , nyrn 6yAer MHHHMajibHOH. H pacxoA ro- 
njiHBa Ha 1 km nyrn (ran HasbiBaeMbiH KHJiOMerpo- 
B bi H pa exon) nojimen 6bi noJiyMHXbCH raK>Ke mhhh- 
MajibHbiM, a cjienoBarejibHO, najibnocrb nojiera — mbkch- 
MajibHOH. B ncHCTBHreJibHOcxH noJiyMaercH He cobccm rax. 
Paexon ronjiHBa 6biji 6 h npH HaaBbironHeHUieS cKopocxH 
MHHHManbHhiM, ecJiH 6hi ABHrarenb paOoraJi 6e3 norepb 
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HJiH, no Kpafinefi Mepe, ccjih 6bi ero noiepn Shjih mhhh- 
MajibHbi. Ho ABMrarejib paSoTaer HaH^ojiee BbiroOTO, t. e. 
c HaH’MCHbmHM yAGJibHbiM pacxo^lOM TonjiHBa npn necKOJib- 
Ko 6oJibiiie0 MoiUHOCTH, ncM Ta, KOTopan Tpe6yeTCH npn: 
HaHBbiro;iHeHmeH ickopocth nojieTa. BcjieACTBHe aioro mh- 
HHMajibHbift ‘KH4/ioMeTpoBbifi pacxo;i TonjiHBa nojiy^iaeTCH: 
na HecKOjibKO 6oJib.iiiefi ckopocth, neM HaHBbirojlHeHmaH, 
Sty CKopocTb, ofieonenHBaiomyio MaKCHMajibnyio jiajih- 
HocTb nojieTa, naBbiBaiOT pencnMOM MaKCHMajibHoft 
/lajIbHOCTH. 

06pamaHCb cnoBa k rpa(|)HKy, mw bh/ihm, nro npn 
AajibHefliiieM yMenbineHHH ckopocth (nocjie HaHBbiroAHeH- 
uiefl) H yBCJiHHeHHH yrjia araKH noTpeSnan rnra pacieT^ 
HTo 06 'bHCHHeTCH yxyAuieHHeM KanecTBa caMOJicia na 
6 ojibiiiHx yrjiax araKH. 

CKOpOCTb MOHCer 6bITb yMCHblUeHa, KaK ,H3BeCTHO, TOJIb- 
KO AO HeKOToporo MHHHMyMa, H 3Ta MHHHMaJIbHaH CKO- 
pocTb cooTBeTcrByeT KpHTHHecKOMy yr^y araKH. Kacare;ib- 
Han K KpHBOH, napaJiJiejibHan och opAHHar, oTMerHT aror 
yroji araKH h coorBercTByiomyK) eMy MHHHMajibHyio cko- 
pocTb ropHSOHrajibHoro nojiera. 

B ropHsoHraJibHOM noJiere c MaKCHMajibHoii cKopocibio 
noTpeSnaH rnra pasna paicnojiaraeMoft na dojihom rase, 
Ha MeHbiuHx yKG CKopocrnx noTp,e6HaH rnra Menbiue pac- 
nojiaraeMOH na nojiHo.M rase. HoaroMy na CKopociHx, 
MeHbuiHx MaKCHMajibHofl, jierHHK AOjiJKen yMenbuiarb rn- 
ry AO norpeSHofi BejiHHHHbi, Apo-ccejinpyH ABHrarejib. Hpa 
HenOAHOM OTKpbITHH ApOCCCAH KpHBaH paCnOAaraeMOH TH- 
rH fiyAer npoxoAHTb na ry hah HHyio BeAHHHHy HHHce h 
TOHK a 'iiepeceHeHHH ee c kphboh noTpe6Hbix rnr noAyHHTCH 
Ha MCHbUieft (H36paHHOH AeTHHKOM) CKOpOCTH. 

TaKHM o6pa30M, b ropHsonraAbHOM noAere pacnoAa- 
raeMaa rnra BcerAa paana noTpeSHofi {Pn=Pp)^ Bcah 
pacnoAaraeMaH rnra 6yAeT SoAbuie norpe6HOH, to caMOAer 
fiyAer noAHHMarbCH, ccah MeHbiiie — CHHHcarbCH, r. e. b 
060HX CAynanx caMOAer ynce He 6yAeT Aererb ropnsoH- 
raAbHO. 

HraK, Ha Bcex CKopocrnx, KpoMe MaKCHMaAbnoH, rnra, 
KOTopyio cnocoSna pasBHTb CHAOBan ycraHOBKa na itoahom 
rase (PpMaKc), 6oAbme norpe6HOH. Pasnocrb MexcAy hhmh 
npH TOH HAH HHOfi iCKOpOCTH nOAera HaSbIBaiOT HS6bIT- 
KOM THTH H oSosHanaioT AP. 3to moh<ho sanHcarb rax: 

^P “ Pp MHKC Pn* 
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Ha rpa(J)HKe H 36 biTOK thth AP Bbipa^Kaercn paccTOHHH- 
•eM no BepiHKajiH Memjxy kp^blimh; BejinnHHy ee b -Ka>K- 
AOM c^ayqae neipyAHO onpeAejiHTb no sepTHKaJibHOH iiiKajie 
rpa4)HKa. Rpn MaKCHMajibnoH CKopocTH naSbiTOK thth pa- 
Ben nyjiK). C yMenbuien-HeM CKopocTH H36biTOK thth paciex 
H AocTuraei MaKCHMajibHoii BejinnHHbi (APwaKc) npn cko- 
pocTH, HeMHoro MeHbuieH, neM HaHBbiroAHeftmaH. Opn 
aajibHeHmeM yMenbuiennH cxopocTH H36biT0K thth yMenn- 
inaercH. 

§ 48. MOIUHOCTb, nOTPEBHA5I AJI5I rOPH30HTAJlbHOrO 

nOJIETA 

MomHOcxb, noxpeSnyio ropH30HxajibHoro nojieia, 
HasbiBaiox noTpe 6 HOH MomnocTbio h o 6 o 3 HaMaK)T 

noxpeSnan ropnsoHxajibnoro nojiexa Momnocxb 
paBHa npopi3Be;ieHHK) norpefinoH cnjibi rnm na ceKyn/inyio 
BOBAyuinyio cKopocxb caMOJiexa, x. e. 

Nn — P^V (kz MjceK), 

M.TH, B JIOmaAHHbIX 'CHJiaX, 

N. = 4^ (A.C.). 

Sxa (|)opMy.Ta noKaabiBaex, nxo noTpe6HaH MomnocTb 
•saBHCHx ox xex (f)aKxopoB, ox Koxopbix aaBHcnx noxpeS- 
nan xnra n CKopocxb no^iexa. FIoAcxaBHM b (|)opMyjTy bmo- 
cxo Pn H V HX Bbipa>KeHHH H xoxAa nojiy^iHM paaBepHyxyK) 
<{)opMyjiy noxpeSHOH MomnocxH: 

Tenepb cxajio bhaho, nxo noTpe6Ha5i Momnocxb aaBHCHi: 

1) ox Beca caMOAexa G n yAeJibHon narpyaxH na Kpbi- 

•^10 npHAOM noxpeSHan Momnocxb 6 yAex xeM 6 o.nbiue, 

ncM 6oj\huie 6yAyx Bee caMOJiexa .u yAejibnan narpyaxa na 
KpbiJio; 

2) ox n^xHoexH BOBAyxa p,, iinane roBopn, ox Bbicoibi 
nojiexa; c yMenbinenHeM n.aoxHocxH B03Ayxa, x. e. c yae- 

BbicoTbi nojiexa, noxpeSnaH Moiunocxb yBe^THnn- 

Baexen; 
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3) OT Ka^ecTBa caMojiera K h K034)43HUHeHTa uoji'heM- 
HO0 cHJibi Cy, T. e. OT yrjia aiaKH (nocKOJibKy /( h aasH- 
CHT OT yrjia aTaKH). 

Ecjih 6yjieM paccMaTp.HBaTb ropHBOHTa/rbHbifi nojieT oa^ 
Horo H Toro caMOJieTa npn HeHSMeHHOM ero sece h Ha 
HeHBMeHHofl BbicoTe, TO noTpeSnaH MomnocTb 6y;ieT saBH- 
ceTb TOJibKO OT yrjia aTaKH, jipyrHMH cjioBaMH, ot CKopocTU 
nojieTa. 

B ropHsoHTajibHOM noJieTe noTpe6HaH Tnra, Kan HSBe- 
CTHo, paBHa ;io6oBOMy conpoTHBJieHHio, t. e. Pn = Q* Cjie- 
AOBaTejibHo, (J>opMyjiy noTpeSnoH moiuhocxh mojkho iianH- 
caTb H TaK: 

N„ = ^(a.c.). 

noflcxasHB B ary (})opMyjiy pasBepHyroe BHpajKeHHe 
^o 60 BOrO COJipOTHBJieHHH H yMHOHCHB 6 X 0 Ha V, HOJiyHHM: 

N„= ^ iA.C.). 

Sxa (})opMy;ia noKasbiBaer, hto noTpednan Oah eopu- 
soHTaAbHoeo noAera Moiu^nocTb npRMo nponopt^uonaAbna 
Kydtj cKopocTu noACTa (b to BpeMH kbk nOTpefinaH Tnra 
nponopuHOHajibHa KBaApaiy CKopocTH) . XaKHM o6pa30M,nJiH 
yBejiHqeHHH CKopocxH nojieia, HanpHMep, b 3 pasa (npH 
TOM >Ke JIO 6 OBOM COnpOTHBJieHHH) MOlUHOCTb CHJIOBOH yC- 

laHOBKH noTpeSyexcH yaejiH^HTb b 27 pa3. 

JUjih ycBoeHHH CKasaHHoro b 3 tom naparpa(J)e peuiHM 
saAaqy. 

Sa^ana. Onpe^ejiHib MomnocTb, noTpe6Hyio ^jih ropHsoHxajibHor^ 
nojieia y aeMJiH, ecjiH sec caMo/ieTa G = 2500 k 2 , n;iomaAb Kpujibea 
5—10 K034)(tDHUHeHT Cy = 0,4 H K03(})(|)HUHeHT = 0 , 04 . 

PeuieHHe. CnopocTb nojiera nojiyqHxcH xaKOH; 
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} 49. SABHCHMOCTb nOTPEBHOn MOIUHOCTH OT CKOPOCTH? 
nOJIETA (KPMBAH >KyKOBCKOrO). 
nOTPEBHblE H PACnOJlAFAEMblE MOIUHOCTH 


SaBHCHMOCTb noTpe6Hofi mouxhocth OT cKopocTH noJiera' 
npHHHTo H3o6paH<aTb rpa(j)HqecKH .no cnoco6y, To>Ke npeA- 
;io>KeHHOMy H. E. >KyKOBCKHM. nojiynaeMyio KpHsyK) na- 
SblBaiOT KpHBOH HOTpeSHblX MOmHOCTCH, HJIH 
KpHBOH ^yKOBCKOro iXJlH MOmHOCTH. Cipo- 
HT ee nozioSno kphboh noTpeSnbix inr, t. e. na och 
aScuHCc OTKJia;ibiBaK)T CKopocrn noJieia, a na och opjxH- 
Har — noipeSHbie moiuhocth, cooiBexcTByiomHe pa3Ji.HMHbiM 
CKopocTHM H yrjiaM aiaKH. Ha pnc. 62 h 63 Aanbi laKHe 
Kpnsbie caMOAeroB HkHS h JIk-II. 

noTp€6Hbie H pacnojiaracMbie moiuhocth. HtoSbi onpe- 

ACAHTb, npH KaKHX CKOpOCTHX B03M0H<eH ropH30HTaAbHbIH 
noACT AaHHoro caMOAeia, Ha tom >Ke nepTence cxponx h 
KpHByK) pacnoAaraeMbix moiuhoctch chaoboh ycxanoBKH 
SToro caMOACTa. KpHBan noTpe6Hbix MoiUHocTefi riepeceKa- 
CT KpHByio pacnOAaraeMbix MomnocTeH; TonKa nepecencHHH' 
cpHBbix onpeACJineT tot yroA axaKH, npn KOTopoM aajt 


njt.ii. 



Phc. 62. noTpednue h pacnojiaraeMwe moiuhocth b 
ropH30HTa;ibHOM nojiere (y scmjih) caMOAexa Hk-18 
(G ^ 1050 K2) 
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Phc. 63. noTpe6Hhie h pacno.iiaraeMbie moiuhocth 
B ropHsoHTaflbHOM no.iieTe (y 3eM.iiH) caMO^aera 
Hk-11 (G=2300 Ka) 


ocymecTBjicHHH ropH30HTa.;ibHoro nojiera TpeSyexcH bch 
MomHocTb CHJioBOH ycTaHOBKH. PaBBHBaeMaH (opH 3TOM yr- 
Jie araKH CKOpOCTb HB.lHeTCH MaKCHMajIbHOfi OKOpOCTbK) 
flaHHoro caMO^aeia. 

C yBeJiHHBHHeM yr;ia araKH h yMenbiueHneM CKopocxH 
norpedHaa MomHocxb dbicxpo yMeHbUiasxca. 3xo npoHcxo- 
;iHx AO HaHBbiroAHeftmero yrjia axaKH, onpeAeAaeMoro ny- 
xeM npoBeAeHHH KacaxeAbHofi 'Hb naaaAa KoopAHHax k 
K pHBOH (npH yCAOBHH, eCAH HaaaAO KOOpAHHaX HaXOAHXCa 

B xoHKe, cooxBexcxByiomeft nyAio odenx oceft, kbk Ha 
PHC. 62). 
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MHHHMajibHyto noTpe6Hy}o MouXHOcxb onpeAe*^HM, npo- 
BeAH KacarejibHyio k kphboh napajiJiejibHo och cKopocTefl; 
TOHKa KacaHHH onpeAeJiHx yroji axaKH, KOxopbiH HasbiBaer* 
CH SKOHOMHHecKHM. CKOpocxb, cooxBexcxByiomaH 
axoMy yrjiy axaKH h MHHHMaJibHOH noxpe6HOH moiuhocth, 
HasbiBaexcH aKOHOMnnecKOH CKopocxbio ropH- 
soHxajibHoro nojiexa. 

MeM -MeHbme pacxoAyeMan MOuxHocxb, xeM MCHbuie pac- 
xoA xon.aHBa (xaK HasbiBaeMbift qacoBofl pacxoA) 
H xeM npoAOJiHCHxejibHee nojiex. Oxckdab KaK 6yATO cAeAy- 
ex, Hxo inpH aKOHOMHqecKoii cKopocxH noAyHHM MaxcH- 
MaAbHyio npoAOAHCHxeALHocxb noAexa. Ho axo ne coBceM 
xaK. ZteAo B xoM, qxo pacxoA xonAHBa saBHCHX He ox no- 
xpedHOH, a ox pacxoAyeMofl mohuhocxh, nocAeAHHH >Ke 
SoAbioe noxpeSnoH BCAeACXBne HeH.36e>KHbix noxepb b pa6o- 
xe ABHxaxeAH; xAaBHoe, axH noxepH npH sKOHOMnnecKOH 
CKOpOCXH He MHHHMaAbHbl, XaK KBK ABHXaxeAb C HaHSOAb- 
UJHM K.n.A. pa6oxaex na 66AbmHx cKopocxnx. HoaxoMy 
MHHHMaAbHbiH MaeoBOH pacxoA xoHAHBa noAynaexcH na 
CKopocxH, HecKOAbKo SoAbuieH, HeM aKOHOMHHecKan. 3xy 
CKOpOCXb HaSblBaiOX pen^HMOM MaKCHMaAbHOH 
npOAOAJKHXeAbHOCXH HOAexa. 

OSpamancb cHosa k rpa 4 )HKy, Mbi bhahm, hxo skohomh- 
necKaH CKopocxb BcexAa Menbuie HaMBbiroAHeHineft (ano- 
HOMHHecKHH yxoA axaKH fioAbuie HaHBbiroAHeHuiero). C ne- 
pexoAOM 3 a aKOHOMHHecKHH yroA axaKH noxpe 6 HaH Mom- 
Hoicxb HanHHaex pacxH. 

MHHHMaAbHyK) CKOpOCXb riOAexa H COOXBeXCXByK)lH.HH efi 
KpHXHnecKHH yroA axaKH moh<ho onpeAeAHXb nyxeM npoBe- 
AeHHH KacaxeAbHOH K KpHBOH, napaAAeAbHOH och OpAHHaX. 

MxaK, B ropHsoHxaAbHOM iiOAexe noxpeSHan MoiUHOcxb 
pasHa pacnoAaraeMOH na hoahom rase xoAbKO npn MaKCH- 
MaAbHOH CKOpOCTH. Ho H npH AK)60H ApyrOH CKOpOCXH HO- 
xpe 6 HaH MoiAHocrb AOAHCHa 6 bixb paBHa pacnoAaraeMofi, 
HHane ropHaoHxaAbHbiH noAex 6 yAex HeBOSMon^eH. Cacao- 
BaxeAbHo, npn CKOpocxH noAexa Menbuie MaKCHMaAbHoft 
AeXHHK AOAJKCH yMeHblUaXb MOIAHOlCXb CHAOBOH yCXaHOBKH 
(ApocceAHpyH ABHxaxeAb). 

TaKHM o6pa30M, Ha Bcex CKopocxHX Menbuie mbkch- 
MaAbHOH HMeexcH H36bixoK MomnocxH AiV, KOXopbiH paBen 
pasHocxH Me>KAy pacnoAaraeMoft Momnocxbio na hoahom 
rase noTpe6HOH npH ;iaHHofl cKopocTH. noaxoMy 

Mo*Ho HanHcaxb: AN = Np m»kc — N 
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Ha rpa^HKe HaduTOK mowhocth Ha Toft hjih hhoA cko- 

pOCTH MO>KHO HSMepHTb HO COOTBCTCTByiOmeMy paCCTOH- 
HHK) MCJKAy KpHBblMH. MaKCHMajlbHblH HSSblTOK MOUIHOCTH 
AA/mbkc HMceTCH Ha CKopocTH, 6 jih3koh k HaHBbiroflHefimeH. 

§ 50. nEPBblE H BTOPblE PE)KHMbI H flHAnABOH 
CKOPOCTEH rOPHBOHTAJIbHOrO nOJlETA. 

Ha pHC. 64 H3o6paH{eHa npHMepHan KpHBaa >KyKOB- 
cKoro flJiH MoiUHocTH. OpOBeAeM npoH3BOJibHyio ceKymyK) 
{AA), napajuiejibHYK) och CKopocreii. Ona nepeceneT npH- 



Phc. 64. IlepBue h BTOpue pewHMU h flHanasoH cKopocTefl 
ropH30HTajibHoro nojieTa 

Byio noTpeSHbix MoiUHOcreft b AByx roHKax: / h 2 . 3to 03- 
HanaeT, hto oana h ra jkb MomnocTb Tpe6yeTC5i ajih noAe- 
xa Ha flByx paBAHHHbix yr^ax araKH, x. e. c flByMH pas- 
AHHHblMH CKOpOCXHMH, H3 KOXOpbIX OflHa SOAbUie 3K0H0MH- 
qecKofl, a apyraa Menbiue ee. Hnane roBopa, c oAHHa- 
KOBoft aaxpaxofi moiuhocxh mojkho ocymecxBHXb ropHsoH- 
xaAbHbiH noAex Ha aayx coBepuicHHo paajiHMHbix pe>KH- 
Max — nepBOM h BxopoM. CAeflOBaxejibHO, Bce CKOpocxH 
xopHBOHxaAbHoro nojiexa mo>kho AeAHXb Ha ABa HHxepaa- 
Aa — Ha nepBbie h Bxopwe peKHMbi. 

HnxepBBA nepBbix pe>KHMOB — axo see cko- 
pOeXH ox MaKCHMaAbHOfl AO SKOHOMHHeCKOfl. 
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HUiepBajl BTOpbIX pe^KHMOB — 3T0 BCe CKOpO- 
CTH OT SKOHOMHMeCKOH AO MHHHMaJlbHOfl. 

riojieT Ha nepBbix pe>KHMax npoHCxoAHT npn MaJibix yr- 
Jiax aiaKH, Kor^a KpbiJio o6TeKaeTCH n^aBHO, caMOJier xo- 
porno ycTOHHHB H ynpaBAHeM. OosTOMy o6biHHO .noAbsyiOT- 
CH nepBbiMH pe>KHMaMH. 

OojieT Ha BTopbix pen^HMax npoHcxoAWT Ha 6oAbiiiHX 
yr^ax aiaxH h MenbuiHx cKopocTHx, hto CBHsaHo c yxyA- 
UieHHeM o6TeKaHH5I KpblJia H nOHH>KeHHeM 34)(})eKTHBHOCTH 
py^eH, a reM caMbiM — yxyAuieHHeM ycTOHMHBOCTH h yn- 
paB^ineMOCTH' caMOJiera, b ocofiennocTH nonepenHofl. Oo- 
3T0My jieTaib na Bxopbix pen^HMax He peKOMeHAyeicn. K 
HHM npHfieraiOT jiHuib npH neKOiopbix ipeHHpoBOHHbix 
nojierax h npn nocaAxe. 

Hiax, AonycKaib yMenbiueHHH CKopocTH HH>Ke skoho- 
MHHecKOH He cjieayer, Hnane roBopn, djin eunmebix cclmo- 
Aeroe dKOHOMUHecKan CKopocTb HeAnercR npaKTunecKu mu- 
HUMaAbHOU CKOpOCTbfO 20pU30HmAbH020 tlOAeTU. 

CjieAOBarejibHO, Ha npaxTHKe b 6o;ibmHHCTBe cjiynaes 
nojier coBepuiaercH na CKopocTH fioAbuie 3K0H0MHHecK0H. 
PaSHOCTb Me>KAy CKOpOCTblO y, KOTOpyiO JieXHHK Aep>KHT 
B ropHSOHXaAbHOM iHOJiexe, H 3KOHOMHMeCKOH CKOpOCXbK) 
HasbiBaioT sanacoM CKopocxH (Al/): 

Ay = y-y3K . 

B noAexe na mbjioh Bbicoxe (ao 500 u ) pexoMeHAyexcH 
HMexb sanac cKopocxH, paBHbiH (aah xhxoxoahbix caMOJie- 
TOB) npHMepHO 20 — 30% 3K0H0MHMeCK0H CKOpOCXH. 

Hs CKasaHHoro hcho, hxo b AexHOH npaxxHKe aanac 
cKopocxH HMeex Sojibiiioe sHanenHe. Hmch AocxaxoHHbifl 
aanac CKopocxH, AexHHK rapaHTHpoBan ox Heo>KHAaHHoro 
nonaAaHHH b HHxepsaA BXopbix pe>KHMOB, cjieAOBaxeAbHO, 
H OX onacHocxH «noxepH CKopocxH». 

XlHanasoHOM cKopocxeH xopHsoHxaAbHo- 
ro nojiexa (aaHHoro caMOAexa) nasbiBaexcH pasHocxb 
.Me>KAy MaKCHMaJIbHOH H npaKXHHeCKH MHHHMaAbHOH CKO- 
pocxHMH Ha OAHOH H xoH >Ke Bbicoxe nojiexa (pHc. 64). 
CAeAOBaxejibHO, AnainasoH cKopocTefi no.iexa { D ) 6yAex: 

D = l/^MaKC y 9K* 

XtjiH cpaBHeHHH pasHbix caMOAexoB noJibsyioxcH noHH- 
XHCM «OXHOCHXeAbHbIH AHanaSOH CKOpOCXefl». Ox HOC H- 
xejibHbiM AHanasoHOM CKopocxefl HasbiBaexcn 
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OTHomeHHe AHanaaona CKopociefl k MaKCHMajibHofi cko- 
pocTH caMOJTexa. 

6oAbtUe OTHOCUTeAbHblU duunaSOH CKOpOCTeU, TBM 
Ayniue caMOAer e acthom OTHOiuenuu. 

y Beprojiera npaKTHqeeKaa MHHKMajibHaa CKopocxb 
paBHa HyjiK) (npn BHceHHH b Boaayxe), noaxoMy ero wa- 
naaoH CKopocxefl paseH MaKCHMajibHofi CKopocxH h, c;ieflo-, 
Baxe;ibHO, oxHOCHxejibHbig flaanaaoH paseH eAHHHue. Ta- 
Kofi iiHanaaoH ckopoctch ajih caMOJiexoB, ecxecxBeHHO, ne- 

JIOCXHKHM. 

B flHanaaoHe CKopocxefi caMOJiexa naxoflaxcn xaxHe 
xapaKxepHHe CKopocxH, xaK aKOHOMH'iecKaH, HanBurofl- 
HeSmaH h MaKCHMajibHaa. 

OxHocHxeJibHbift AHanaaoH CKopocxefl h xapaKxepHHe 
cKopocxH B flHanaaoHe cKopocxefi caMOJiexoB 5 Ik -18 h‘ 
5 Ik -11 (y aeMJiH) inpaBeACHM HHJKe. 


Thh 

1 



^MaKC 


M 

KM 

M 1 

KM 

M 

KM 

caMOJieia 

^MaKC 

ceK. 

iiac. 

ceK. 

qac. 

ceK. 

Mac. 

5IK-18 

G — 1050 Ke . 

33,3 

120 

43 

155 

63 

244 

0,51 

5Ik-11 

G = 2300 Ka . 

50 

180 

63,2 

228 

123,3 

444 

0,59 


S 51. BJIHJIHHE BbICOTbl HA HOTPEEHyK) CKOPOCTb. 

nOKA3AHH}I nPHBOPA HA BblCOtE. 

CKOPOCTb no nPHBOpy, hhahkatophaji h hcthhhah 
CKOPOCTH nOJlETA 

C nofl-beMOM Ha Bucoxy nJioxHocxb Boaayxa yMeHbuiaexj 
CH, H 3X0 OKaabiBaex B.aHHHHe na pa6oxy Kpujia h CH.rioBofi 
ycxaHOBKH, a xeM caMUM h na .nexHbie KanecxBa caMOJiexa. 

OcHOBHoe H Ba>KHefliiiee .nexHoe KanecxBo caMOJiexa — 
ero CKOpOCXb. HoaXOMy BbIHCHHM, KaK BJIHHeX Bbicoxa Ha 
noxpeSHyio CKopocxb. C axofi uejibio paccMOxpHM ropnaoH- 
xajibHbiii no.nex oahoxo h xofo Ke caMOJiexa na paanux 
Bbiooxax, X. e. npn paanux aHaneHHHx n.noxHocxH Boaayxa, 
HO npH OAHHaKOBOM yr.ae axaxH h HenaMenHOM sece caMo- 
jiexa. 
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B ropHSOHxajibHOM nojiexe noin>eMHaH CHJia KpbiJia 
paBHa Becy caMojiexa (7= 0), npn^eM 


r= 


p o 
2 


C yBejiH^cHHeM Bbicoxbi njioxHocxb BOBZiyxa p yMenbuiaex- 
CH, c.ne/i.0BaxejibH0, ecjin ocxaBHXb yroji axaKH (K03(J)(j)H- 
UHCHX Cy) H CKOpOCXb V npe>KHHMH, XO yMeHblUHXCH H 
noA'beMHan CHJia. Ho b ropHSOHiaJibnoM nojieie n'Ojix.eMHaH 
CHJia ;toji>KHa 6biTb paBHa Becy, Koxopbifi Mbi ycjioBHJiHCb 
CHHXaXb (n0CX057HHbIM. TaK KaK no yCJIOBHIO K03Cl)(j)HUHeHT 
noAbeMHOH CH.nbi Cy to^kc nocxoHHeH, xo KOMnencHpoBaxb 
yMeHbuieHHe njioxHOCXH Bos^yxa p npHxonHxcn yBeJiHne- 
HHeM CKOpocxH V HacxojibKO, Hxofibi CKopocxHOH Hanop- 

pV2 

— ^ — ocxajiCH HeHBMeHHbiM, a xeM caMbiM ocxajiacb hchb- 
Me.HH0H H nojX'beMHan CH.ia. 

Tbkhm o6pa30M, c yeeAmeuueM ebicoTU (ecAu uaoA 
aTQKu ocTueTCH 6e3 usMeHenuH) noTpednan Oah noAera 
CKOpOCTb yeeAWdK 'CTCH, 

06o3HaHHM n,:; ;_6HyK) AJiH rop'H30HxaJibHoro nojiexa 

CKOpOCTb y 30M.^1H HCpCS V"o H H/IOXHOCXb B03Ziyxa y 3eM;iH 

^epes Qo, a noipeSnyK) cKopocxb Ha Bbicoie H nepes Vh m 
HjiOTHocTb Hepes Q„; xor^a, no"‘KO,nbKy Cy, G h S b o6ohx 
cjiyqayix OAHHaKOBbi, Md>KHO HanHcaxb: 


1^0 


V 


2G 


CyP^S 


Paazie.THB Bxopoe ypasHenHe na nepBoe, inocjie coKpa- 
mcHHH no.iyHHM: 


oxKyAa 


= i/- 

V'o V 

v.= VoY 


Po 

Ph 


po 

pH 


BeJIHHHHy 1/ —P® — Hasbisaiox BbICOXHbIM K034)4^H- 

f pH 


UHCHXOM CKOpOCXH. SHaHeHHH BblCOXHOFO K034)4)HUHeH' 
xa HJin pasHbix Bbicox npHBeA^Hbi HH>Ke b xadJiHue. 
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3HAMEHH3 BbICOTHOrO K03OOHUHEHTA flJIH PA3HbIX 

BbICOT 


Bbicoia, 

y 


Bbicoia, 

l/ Po_ 

M 


M 

y pH 

0 

1 


6500 

1,400 

500 

1,024 


7000 

1,440 

1000 

1,050 


7500 

1,484 

1500 

1,076 


8000 

1,528 

2000 

1,103 


8500 

1,572 

2500 

1,130 


9000 

1,621 

3000 

1,161 


9500 

1,670 

3500 

1,191 


10 000 

1,724 

4000 

1,222 


11000 

1,838 

4500 

1,255 


12 000 

1,987 

5000 

1,290 


13 000 

2,150 

5500 

1,336 


14 000 

2,326 

6000 

1,363 


15 000 

2,520 



SaAana. OnpeziejiHTb CKopocib, noTpe6Hyio ajih ropHsonrajibHoro 
nojiera Ha Bbicore 6500 m npH Tex me G h cy , mo h y seMJiH, ecjiii 
CKopocTb y acMJiH Vo z= 300 kmIhuc. 

PeuieHHe. FIojibayHCb npHBeACHHOH Ta6jiHueii sbico THOro K09j)({)H- 

UHeHta, HaxoAHM. qro ajih bmcotm 6500 m BeAH^HHal/ — — 1,4. 

" Ph . 


nojiyqaeM: 1,4 = 300* 1,4 = 420 kmIhuc, t. e. na 

Bbicoie 6500 m ropHsoHTaJibiioro nojiera npH HeHSMeH- 

Hbix G H Cy noTpeOyeTCH CKopocTb Ha *120 kmIhuc Oojibme, neivi y 
SeMAH. 

06pamaeM BHHMaHHe, hto pe^b HAter o6 ysejiHqeHHH 
Ha BbicoTe noTpeOHOH CKopocTH, a ne BOoOme CKopocTH ca- 
MOJiexa, KOTopyK) oh cnocoOen pasBHXb. 3 to, KaK mh yBii- 
AHM. Aajibiiie, He orho h to tkb . 

IloKaaaHHsi npHdopa na Bwcore. CjieAyex noMHHXb, 
Hxo npHfiop (yKaaaxeJib cKopocxH) He oxMenaex BJiHHHHe 
BHcoxbi Ha CKopocxb HOJiexa. Ha jiio6oh Bbicoxe oh noKa- 
3biBaex xoJibKo xy cKopocxb, Koxopyio npn ahkhom Bece h 
A aHHOM yrjie axaKH caMOJiex uueji 6u y aeMJin. 

B Ha^aJie sxoro naparpa({)a ObiJio noKasano, qxo b ro- 
pH30HxajibHOM no^exe y aeivijiH h na jhoOoh Bbicoxe //, ec- 
JiH yroji axaKH h sec caMOJiexa HeHSMenubi, BCJiHHHHa 
cKopocxHoro Hanopa ocxaexcn hocxohhhoh, t. e. 


2 ““ 2 ‘ 

Ho yKaaaxejib CKopocxH HSMepnex hmchho CKopocxHoii 
Hanop, a He CKopocxb nojiexa KaK xaKOByio. A xaK KaK cko- 
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pocTHofl Hanop na JiK>6ofl Bbicore mpa HeHSMenHOM kob ^- 

{J)HUHeHTC Cy OCTaCTCH HOCTOHHHblM, TO H HOKasaHHH HpH- 

6opa npH HeHSMeHHOM Cy (ecjiH CKopocxb nojieia ne npe- 
Bbiuiaer 700—800 kmIhuc) 6ynyT ocTasaTbCH nocTOHHHbi- 
MH. HanpHMep, ecjiH npn HaHBbiroziHeHiiieM yrjie araKH b 
no.ieie y scmjih npH6op noKaBbiBaex cKopocxb 200 kmIhuc, 
TO H Ha ;iio6oh Bbicoxe npn HaHBbironHeHHieM yrjie axaKH 
(h npH xoM }Ke Bece caMOJiexa) npH6op Oyjiex noKaBbiBaxb 
To>Ke 200 KMlnac, xoth HCXHHHan cKopocxb 6yziex hhoh. 
Jl.iH jiexHHKa 3X0 OH6Hb y<no6HO, xaK KaK no CKOpocTH no- 
jiexa, noKasbiBaeMOH npHCopoM, oh Mo>Kex KocBeHHo cyjiHXb 
0 BejiHqHHe yr;ia axaKH, x. e. o pe>KHMe no-nexa, Mew DoJib- 
ine yro;i axaKH h cooxBexcxByiomHH eMy K03(J)(j)HUHeHx Cy, 
TOM MCHbuie cKopocxHOH Hanop H cKopocxb no npH6opy. 
ripaKTHHeCKH MHHHMa/IbHOH CKOpOCXbK) HBJIH6XCH 3K0H0MH- 
necKan cKopocxb — rpaHHua ueTKjiy nepBbiMH h BXopbiMH 
pe>KHMaMH. 3xa npaKXHnecKH MHHHMajibnaH CKopocxb na 
Bcex Bbicoxax no npnSopy oziHHaKOBa (npn HensMenHOM 
Bece), H no3TOMy jiexnHK, nxoObi He nonacxb b HHxepBaji 
BTOpbIX pe>KHMOB, He HOJl>KeH yMCHbUiaXh CKOpOCTb HO 

npnSopy HH>Ke sKOHOMnnecKoft. 

CKOpOCTb no npH^Opy, HHAHKaTOpHan H HCXHHHaVI CKO- 
pocTH nojiexa. B nojiexe jiexnHK Ha6;iK)Aaex CKopocxb no 
uiKa;ie npH6opa, pasMeneHHOH b kmIhuc, PasMexKy iiiKajibi 
jiejiaiox B nojiexe y seMJiH, x. e. na HyjieBOH Bbicoxe. Cjie* 
;iOBaxe»nbHo, CKopocxb no npH6opy cooxBexcTByex hcxhh- 
HOH CKopocxH caMOJicxa Ha HyjieBOH Bbicoxe (ecJiH noKasa- 
HHfl npnSopa BepHbi), x. e. 

17 Q hct ^ ^ np • 

TaKHM o6pa30M, JiexnHK, coBepman ropHSOHxajibHbiH 
nojiex Ha Bbicoxe npH HCKOxopoM yr;ie axaKH, Ha6jiio:iaeT 
no npHOopy JiHUib xy CKopocxb, Koxopyio caMOJiex pasBH- 
Baex npn xom >Ke yrjie axaKH y seMJiH. Ho c BbicoxoH no- 
Tpe6HaH CKopocxb yBejiHHHBaexcH nponopUHonaJibHO bbicot- 
HOMy K03(})Cj)HUHeHXy, OoSTOMy, HTOObI ySHaXb CKCpOCTb Ha 
Bbicoxe //, HaAO CKopocxb no npnSopy noMHO>KHXb na bh- 
COTHblH K034)(J)‘HUHeHX, X. 6. 



TaKHM nyxcM b noKasaHHH npndopa bhochtch nonpaB- 
Ka Ha Bbicoxy nojiexa. 

ripHMep. B nojiere Ha BUcoTe 2500 M npiidop noKasbiBaei cko- 
pocTb 200 KMlnac. I^aKOBa HCTUHnan CKopocTb? 
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yMHO>KaeM V np Ha BCJIHHHHy BUCOTHOrO K03d)d)HUHeHTa Bbl- 

coThi 2500 M, 

V"hct ==200 • 1,13 = 226 KMjHac. 

TaKoft pacHCT 6 biji 6 bi BinoJine npaBHJibHbiM, ecjin 6 hi 
noKasaHHH yKasarejiH CKopocTH 6 bijiH coBepiueHHo BepHbi 
(khk oroBopeHo BHiue). B AeflcTBHTejibHocra b noKasaHHji 
3Toro npHfiopa, cocTOflmero hs MaHOMerpa h npneMH'HKa 
B 03 AyiUHoro <zia,BjieHiHH, KpOMe onHcaHHofi nonpaBKH na bh- 
coTy, npHXOj^HTCH ofibi^Ho BHocHTb etixe jxBe nonpaBKH. 
riepBan hb hhx saBHCHt ot MaHOMexpa h HasHBaeicn hh- 
cTpyMeHTajibHOH (oSosHaqHM eeAVnucT). Biopan no- 
npaB-Ka saBHCHT or npHeMHHKa Bosjiyuimro jiaBJienvLsi, b 
OCHOBHOM — OT pacnojioiKeEHH 3 T 0 H HSMepHTejibHofi TpyS- 

KH Ha caMojicxe. HanpnMep, npn pacnojiojKenHH ee najx 
KPWJIOM, r;ie cKopocTb noToxa 6oJibme CKopocTH nojieia, 
noKaaaHHe npHSopa 6yAeT, ohobhaho, HecKOJibKo saBbiuie- 
Ho, a B cjiynae pacnojio>KeH'HH noA KpbiJioM, tao CKOpocxb 
noTOKa HepeAKo 6biBaeT Menbiiie cKopocxH nojiexa, noKa- 
saHHe npHSopa 6yAeT neoKOJibKO saHHHceHo. OonpaBKa xa- 
Koro xapaKxepa HaabiBaexcH aapoAHHaMHnecKofl (AVggp). 
06 e yKasaHHbie nonpaBKH Moryx 6brTb oxpHuaxeAbHHMH h 
nOJIOJKHXeJIbHblMH. 

Cxopo'cxb no npH6opy nocjie BneceHHH b nee HHcxpyMen- 
xaAbHOH H aapoAHHaM'HneoKOH no.npaBOK nasbiBaiox hhah- 
KaxopHOfl CKOpOCXbK). TaKHM o6pa30M, 

VnHM, — Vnp -f- Al/ HHCT 

Ha CKaaaHHoro hcho, hto HcxHHHyio CKopocib nojicia y 
aeMjiH H Ha Bbicore Sy^ex npaBHJibH.ee naxoflHXb no xaKHM 
q)opMyjiaM: 


Vo HCT VhHJiJ Vh HCT V HHA 

npH oneHb 6oJibUiHX CKopocxax nojiexa b noKaaaHHH 
npH&opa npHxoAHXCH BHocHXb eme nonpasKy Ha CHCHMae- 
Mocxb B.03;iyxa. 

§ 52. BJIHflHHE BbICOTbl HA nOTPEBHyiO MOlUHOCTb. 
nOTPEBHblE H PACnojlAFAEMME MOIUHOCTH 
HA BblCOTE 

Tax KaK c BHcoxofi noxpe6HaH xara npH HenaMenHUx 
bece H yrjie axaKH ocxaerca HeHaMeriHofi, a noxpeSHaH cko- 
pocTb B03j)acTa'eT nponopuHOHajibHo BwcoxHOMy 

J36 
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enry, to b tbkom >Ke oTHouienHH BoapacraeT h iioTpedHafi 
MOWHOCTb. O603Ha4HM MOIUHOCTb, nOipeCiHyK) ilvifl ropH- 


soHTajibHoro nojiexa y seMJi'H npn HeKOiopoM yrjie aiaKH, 
nepea No, a noTpefinyK) MomHOCTb Ha Bucoxe H (npH tom 
>K e yrjie aTaKH) Hepes A^h- Torjia 


No = 


PuV., 

75 


H = 


PnV„ 

75 


PasAejiHM nepBoe ypaBHCHHe Ha BTopoe, yHHTbiBaa, hto 
Po = Ph- rioc/ie coKpameHHH na Po nojiynuM: 

K ~ • 

BMecTo CKOpocTH Vh iHOflcxaBHM 66 3HaHeHH6, HaH^en- 
Hoe B npeAbivUymeM naparpa(|)e. xoraa 

Vo\/-^ 

f Pll 

OTKyjia, nocjie coKpamenHH Ha Vo, noJiyHHM: 

N. = . 

TaKHM oSpaaoM, c yseJiHHeHHeM Bbicoibi nojiexa no- 
xpe6HaH MOLUHOcxb, KaK H noxpeSHan cKopocxb, aoapacxa- 
ex nponopuHOHa;ibHo BbicoxHOMy K03({)cJ)HmieHxy. 

norpeSHbie h pacnojiaraeMwe moiuhocxh Ha Bwcoxe. 
Snan, KaK HSMennioxcH noxpeSHbie cKopocxb h Momnocxb c 
BbiooxoH, HexpyjlHo KpHByio ^yKOBCKoro, nocxpoeHHyK) 
Bbicoxbi H = 0, nepecxpoHXb ua JiK)6yio Bbicoxy h saxeM Bbi- 
HCHHXb, KaK HSMeHHioxcH JiexHbie KaHecxBa caMOJiexa c Bbi- 
COXOH. OpH 3X0M Ha^O, KOHeHHO, 3HaXb, KHK HBMeHHeXCH C 
BbicoxoH He xojibKo HOxpefiHaH MomHOcxb, HO H pacnojia- 
raeMan MOUXHOcxb, x. e. MomHOCxb chjioboh ycxanoBKH. Hb- 
MeneHHe moiuhocxh chjioboh ycxaaoBKH c BbicoxoH 6yuex 
pasJiHHHO B saBHCHMOcxH OX xofo, KHKHM ABHxaxeJieM CHa6- 
HiCH caMOJiex — HCBbicoxHbiM HAH BbicoxHbiM. FIoaxoMy He- 
o 6 xoahmo paccMoxpexb o6a 3 th cAynan. 

ripH HCBbicoxHOM ABHxaxeAe MoiUHocxb CHAOBOH ycxa- 
HOBKH HaHHHaex nauaxb ox bcmah, h no3TOMy KpHBbie pac- 
-noAaraeMbix moluhocxch Syuyx xcm 6AH>Ke k och a6cuHcc, 
HCM SoAbuie Bbicoxa noAexa. KpHBbie >Ke noxpeSHbix moiu- 
Hocxefl, HaoSopox, 6yAyT pacnoAaraxbcu Bce AaAbiue ox 
och a6cuHCc h ox och opunnax (nocKOAbKy c pocxoM bm- 
coxbi noxpe6Hbie cKopocxb h MoiUHocxb Bospacxaiox). B pe- 
syAbxaxe noAyuHXCH rpa4)HK, npHMepHWH bha Koxoporo 
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H3o6pa>KeH Ha pHC. 65, a. TaKofi rpa(J)HK HasbiBaeicH Bbi- 
coTHofi xapaKiepHCTHKoft caMOJieia. Oh 
HSLTJinjino noKasbiBaei cjieziyiomee: 

1. C yBejiHHeHHeM Bbicoibi noTpeBnan Momnocib Bospa- 
CTaei, pacnoJiaraeMaH me MomnocTb yMCHbuiaeTCH. 

2. C yBejiHHeHHeM BHCora MaKCHMajibHbifi mbShtok 



Phc, 65. npHMepHUH rpa(|)HK noipedHUx h pacnojiaraeMtix 
MomHOCTCH Ha pasHHx BucoTax nm caMOJiera: a — c HeeucoT- 
HfaiM ABHraTe;ieM; 6 - — c bmcothum ABHrarejiCM 


MOmnOCTH, OUeHHBaeMblH HaHdOJIbUIHM paCCTOHHHeM MeK- 
;iy TO^KaMH KpHBbix Ha oahoh BepiHKajiH, yMeHbuiaexcH h 
H a HeKOTopoH Bbicore ciaHOBHiCH paBHbiM HyjiK). Bbicora, 

Ha KOTOpOH H36bITOK MOUXHOCTH, HeCMOTpH Ha HOAHblH PaS, 
CTaHOBHTCH paBHbiM HyjiK), HasbiBacTCH TeopexHqe- 
CKHM noTOAKOM caMOjiCTa. TaKHM oSpaaoM, no- 
TOJiOK AaHHoro caMOAeia ecib la npeneAbHan Bbicora, na 
KOTOpOH 3T0T CaMOJICT MO Her 61116 COB6piIiaTb rOpHSOHTailb- 
Hblg n01I6T. 

3. C yB 6 JIHHeHHeM BblCOIbl 3 'K 0 H 0 MHH 6 CKaH CKOpOCTb Ca- 
MOJiera yBejiHHHBaercH, MaKCHMajibnan >Ke CKopocib yM 6 Hb- 
luaercH Hs-sa na,A 6 HHfl moiuhocth ABHrarejin. 

4. C yBeJiHHeHH6M Bbicoibi AHanasoH CKopocT6fi ropH- 
BOHraiibHoro nojiera yMenbuiaercH. Ha norojiKe caMOJiera 
AHanaao^H CKopocT6H craHOBHicH paBHbiM nyAio h ropHsoH- 
TaAbHblH nOAer B03M0>KeH TOAbKO Ha OAHOfl CKOpOCTH — 
3K0H0MHqeCK0H (nOCKOAbKy npH 3T0H CKOpOCTH Tp66y6TCH 
MHHHMaAbHiH MOIUHOCTb). 

ripH BbICOTHOM ABHraT 6 A 6 MOIUHOCTb CHAOBOH yCTaHOB- 
KH ocTaercH nocroHHHofi hah AaH <6 pacrer ao rpaHHUbi 
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BbicoTHOCTH ABHraiejiH H Ha^iHHaeT nanaib JiHiub BUiue ee. 
CoBMemaa h saecb KpnBbie ^yKOBCKoro c kphbumh pac- 
no/iaraeMbix MomnocTefi A-na lex >Ke bucot, noJiyaaM Kap- 
THHy, npHMepHbift BHfl KOTopofl noKasaH Ha pHC. 65,6. 

rpa(})HK HarJiHAHO noKaabiBaex, axo npH bwcoxhom abh- 
raxe,ae: 

1. MaKCHMajibHaa CKopocxb pacxex ox seM^nn iio rpa- 
HHUbi BbicoxHOCTH flBHxaxeJia (c yaexoM CKopocxHoro Ha- 
nopa) H JlHIUb 33 HCH HaHHHaeX yMCHbUiaXhCH. 

2. HaHdoJibUiHH /iHanasoH cKopocxeii no.xyaaexcH na 
rpaiiHue bucoxhocxh flBHxaxeJia. 

3. SnaaHxeJibHo yBCJiHaHBaexca noxo,noK caMOJiexa. 

Ha pHC. 66 H 67 aaHbi BbicoxHbie xapaKxepHCXHKH ca- 
MOvXexoB JIk-18 h 5Ik-11. 


\c. 



Hmch xaKiie rpaci)HKH, mo/kho onpeaejiHXb MaKcmviajib- 
Hbie H aiioiioMHaccKHe CKOpocxH caMO.xcxa fljia pasHbix 
Bbicox; oxKJiaflbiBaa axH CKopocxH h cooxBeicxDyiomHe hm 
I' bICOXbl no OCHM KOOpAHHaX, MObXHO nOCXpOHXb KpHBbie, no- 
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KaSHBaJOlUHe HSMeHeHHe ^ ^Manc ^ HSMCHCHHe flHana- 
30Ha CKOpocxeft c yBejiHqeHaeM bhcoth ajih caMOjfera KaK 
c HeBbicoTHbiM, TaK H c BbicoTHbiM flBHraxeJieM (pHC. 68). 
Ha HameM pacyHKe raKHe KpHBbie aaHbi jvin caMo.neTOB 
5Ik-18 h Hk-II (aaMBTHM s/iecb, uto OTHrarejib AlII-21, 



Phc. 67. noTpe6Hi>ie h pacnoaaraeMbie mouihocth 
B ropHSOHTaabHOM no.neTe na paanux Bbicorax 
caMOJieia Hk-11 (G = 2300 /ca), 


KOTopuM cHaSHteH caMOJiex Hk- 11, HMeex rpanHuy bhcox- 
HOCXH 1700 M, HO c yMexoM CKopocxHoro Hanopa ona noBbi- 
LuaexcB flo 2250 m). 
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Phc. 68. HaMeneKHe VwaKC h h fluanaaona cKopocreH c 
VBejiHMeHHeM BbicoTbi nojiera (ao npaKTHMecKoro noTo.nKa) ca- 
Mo.ieTa 5Ik-18 npn G = 1050 m (cjieBa) h caMOJieia Hk-11 npH 
G = 2250 KZ (cnpaea) 


§ 53. BJ1H5IHHE yflEJIbHOK HAfpySKH HA JlETHblE 
KAHECTBA CAMOJIETA B rOPHSOHTAJlbHOM HOJIETE 

YflejibHaa narpysKa Ha KpM.no MenaeTCH b aaBHCHMO- 
CTH OT KOJiHHecTBa popioHero, SoenpHiiacoB h np., MeHner- 
CH oHa H B nojieie BCJieacTBHe pacxoaa bthx rpysoB. Mto- 

6h BMHCHHTb BJlHHHHe yACJlbHOH HarpyBKH, paCCMOTpHM FO- 
pHBOHiaJibHbifi nOi/iGT ojiHoro H Topo >Ke caMOJieia npn 
paBHbix HappysKax, ho npa oAHHaKOBOM yrjie ataKH h ohh- 
HaKOBOft BblCOie. 

npeanojiOJKHM, HTo nojieTHbiH sec yBeJiHHHJica. Ho He- 
oGxoahmo coSjiiofleHHe paseHCiBa Y — G, noaxoMy cooTBer- 
CTBeHHo Haflo yseHHHHTb H inoH'beMHyK) cHJiy. 3ro mo>kho 
cfle;iaTb jih6o nyreM yBeJiHneHHH yp.na axaKH, jih6o nyxeM 
yBe.nHMeHHH CKopocxH. Ta.K Kax no ycjiOBHK) ypoji axaKH 
ocxaexcH neHBMCHHMM, xo flOJi>KHa 6bixb yBejiHHCHa cko- 
pocxb. HaoGopox, npH yMeHbiueHHH seca noxpeSHaa cko- 

pOCXb yMCHbUIHXCH. 

Ecjih HBBecxna noxpeSHafl CKOpocxb V npH pacnexHOM 
Bece G, TO BHHHCJiHXb noxpefiHyio CKopocxb npH hhom sece 
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v.= v/§ . 

Hs 3T0H 4^opMyjibi BHjiHO, HTO HpH yBe^iHweHHH no^iei- 
Horo Beca noTpe6HaH cKopocTb yBejiHWHBaeTCH nponopuHO- 
HaJIbHO KBa^paTHOMy KOpHK) H3 OTHOUieHHH HOBOPO BCCa 
K ciapoMy (ec^H yroji araKH h nJioTHOCTb Bosnyxa ocra- 
K)TCH HeHSMeHHbiMH). FTpH yMeHbuieHH'H B6ca noTpeSHan 
ckopocTb B TaKOM me OTHOUieHHH yMeHbiiiaeTC 5 i. 

Haqaji nepejiei Ha caMOJiete npn Bece G = 

i Haqajie nepejieia caMOjicT pasBHBaji cKopocTb 

K— duo KMfHac. K KOHuy nepejiera dbiJio HspacxonoBaHO 1300 /ca 
ropionero h CMaaoMHOro. KaKOBa ;iojiHCHa OtiTb CKopocTb ropH3oHTa;ib- 
Horo nojiera b KOHue nepejieia npa tom »ce yrjie aiaKH h Ha toh me 
Bbicore? 

Otbct: V =257 kmIhuc. 

HsMeHCHHe nojieiHoro Beca BJi'HHer He tojibko Ha no- 
TpeoHyio CKopocTb, HO H Ha Bce Apyrne JieiHbie KanecTBa 
caMOJieTa. 3 to ^erKo o6Hapy>KHTb, ecjiH KpHBbie noipeC- 
hoh moluhocth nocxpoHTb iiByx BecoB — 6ojibuiero h 
M eHblUero. ^ripH COBMemeHHH STHX KpWBblX c KpHBofi pac- 
nojiaraeMOH moiuhocth moh<ho o6Hapy>KHTb, hto: 

1. C yBejiMHCHHeM nojieTHoro seca /laHHoro caMojiera 
ero MHHHMajibHan (nocaAOHHan) CKopocib, a TaK>Ke 3 ko- 
HOMHHeCKaH H HaHBbiroaHeHUiaH CKOpOCTH yBeJIHHHBaiOTCH, 
MaKCHMajibHan me CKopocib, Hao6opoT, yMeMbmaeicH (no- 
OKOjibKy njiH noaaep>KaHH5i caMOJiera yBejiHneHHoro Beca 
npHxoAHTCH nepexo;iHTb Ha SojibuiMH yroji araKH), 

2. C yBejiHHeHHCM no;ieTHoro Beca aHanasoH CKopo- 
CTCH yMeubmaeTCH BCJieacTBHe yMeHbuieHHH MaKCHMajibHoS 
CKOpOCTH H yBeJIHHCHHH 3K0H0MHMeCK0H CKOpOCTH. 

3. C yBejiHqeHHCM nojieTHoro Beca yMeHbiuaeTCH noro- 
JioK caMOJiera (nocKOJibKy yMCHbuiaercH ksSutok mouiho- 
cth). 
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l aKHM o6pa30M, c yBGJiHMeHHeM nojiCTHoro Beoa BC^ 
jiexHbie Ka^ecTBa caMOJicia yxyniuaiOTCH. 

B cjiy^ae yMeHbuieHHH no^ieiHoro Beca caMOJiexa ero 
jieiHbie Ka^ecTBa, naoSopox, yjiymuaioxcH. 

§ 54. BJIM5IHHE BETPA HA FOPHSOHTAJIbHbin HOJIET 

PoBHbiH Bexep He omyxHM b nojiexe. AapoAHHaMH^ecKne 
CHJibi, iieficxByiomHe na caMOJiex, saBHCBT ox BOB^yuiHOH 
cKopocxH, a Ha Bosnymnyio CKopocxb caMOJiexa paBHOMep- 
HbiH Bexep He BJiHflex. Bjihhhhc nopbiBncxoro sexpa SHann- 
xeJibHo c;io>KHee. 

riopbiBHCXbiM Hasbisaiox Bexep, cKopocxb Koxoporo He- 
nocxoHHHa h MennexcH nepea KopoxKHe npoMe>KyxKH spe- 
MeHH (HHor^a — ziojih ceKynnu). CKopocxb Bexpa Bce Bpe- 
MH KOJieSjieXCH OKOJIO HeKOXOpOH CpeAHefl Be;iHHHHbl, KO- 
XOpyK) MO>KHO HaSBaXb CpeAHefi CKOpOCXblO .nOpblBHCXOrO 
Bexpa. 

ripejinojiojKHM, qxo ;iyex CHJibHbiH nopbiBHCXbiH Bexep, 
CKopocxb KOXoporo W KOJie6;iexcfl ox 12 jio 22 mIcck, a 
cpeiiHHH cKopocxb paBHa 16 MjceK. riycxb caMOJiex JiexHX 
npoxHB Bexpa co CKOpocxbK) V — 50 MjceK (pHc. 69, fl). JXo 
nycTHM, MTo cKopocTb Bcxpa BHesanno Boapocjia a,o 
22 MjceK, T. e. yBejiHMHJiacb na AtF = 6 MjceK, h mto inopbiB 
npoAOJiHOJicfl oflHy 'CeKyHfly. Tbk kbk caMOi/ieT He ycneer 
nocJieAOBaib sa xaKHM SbicxpuM HSMeHeHHeM cKopocxH bob- 

a 


w 





Phc. 69. BjiiifiHiie nopuBiiCToro eerpa Ha ropiiaoHTajibHbiH noJiei 

caMOJieia 


la 
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AyuiHOH cpeflH, TO CKopocTb BCTpe^Horo noTOKa, nafieraK)- 
mero na Kpbijio, yBejiHvjiTCH Ha 6 mIcck h fiyaex: 

V\ >= l/-j- AIF — 50-1-6 = 56 MjceK. 

BcjieacTBHe SToro nofl-beMHan CHJia Kpbijia pesKo bob- 
pacTex H caMOJiex noaSpocHX Bsepx (pHC. 69,6). j;onycxHM 
aa.aee, hto b cjieayiomyK) ceKynay cKopocxb Bexpa ynajia 
iio 12 MjceK. B 3X0M cjiyqae no yKasaHHoft Buiiie npHHHHC 
CKopocTb BcxpeHHoro .noTOKa yMeHbuiHTCH Ha Al^i= 
= 10 mIcck h, cJiciaoBaTejibHo, 6yflex: 

^2=1^1 — AlFi = 56 — 10 = 46 ujceK. 

Bcjiefl'CXBHe axoro noAXaeMHaa CHJia pesKO yMeHbiuHxcH 
H CaMOACT npOBaAHXCH BHH3. 

B noAexe no Bexpy SyaeM 'HMexb o6paxHyK) KapxHHy, 
T. e. npH BoapacxaHHH cKopocxH Bexpa no^yanxca OpocoK 
BHH3, npH .na/ieHUH ee — 6pocoK ssepx. 

KpoMe fipocKOB BBepx H BHH3, caMOJicT 6yjieT 
KOJie6aTbCH BOKpyr uenipa th}K6cth. Ecjih npasoe .h Jie- 
Boe KpbivibH 6yAyT OKasbiBaibCH no^ neucrhueu paanbix 
no cHJie nopbiBOB, to inocjieAHne Sy^yi Hapyinaib none- 
pennoe paBHOBecne caMOjieia. BoKOBoft nopbiBHCibift Be- 
xep, AeficTByn na BepTHKajibHoe onepenHe, 6y;ieT napyiuaTb 
H nyxeBoe paBHOBecne caMOJiexa (HSMennxb HanpaB^ienne 
nojiexa). 

TaxHM o6pa30M, 3(|)(J)eKx AeHcxBHH nopbiBHcxoro Bexpa 
cocTOHx, Bo-nepBbix, B TOM, Hxo xpaeKTop,HH nojiexa, o6- 
mee HanpaBJieHne Koxopofi ocxaexcH ropHaoHxajibnbiM, oKa- 
SbiBaexcH He cxporo npHMOJiHHeHHoft, a BOJiHOo6pa3HOH, n, 
Bo-Bxopbix, B TOM, HTo HapyuiacTCH paBHOBecHe caMOJiexa. 
riopbiBHcxbiH Bexep, KaK roBopHx jiexHHKH, doATuer caMo- 
Jiex, a 60KOBOH nopbiBHCXbiH Bexep, xpoMe xoro, Bce BpeMH 
cGHBaex caMOJiex c xypca — caMOJiex Bce BpeMn pticKaeT. 

nojiOHCHxejibHbie H oxpHixaxejibHbie nopbiBbi Bexpa o6biH- 
Ho nepe^yioxcH MOK^y co6oh, -noaxoMy BH3HBaeMbie hmih 
H eSojibuine K0./ie6aH.HH cKopocxH noxoKa, o6;iyBaiomero 
caMOJiex, noqxH ne CKaabiaaioxcH na BeJiHnnHe ero B 03 Ayin- 
Hofi cKopocxH. ^3x0 nosBOJiHex B npaxTHKe CHHxaxb, nxo ne 
TOJIbKO pOBHbifl, HO H nOpblBHCXblfl BCXep HB B03iiyUIHyiO 
CKopocxb caMojrexa, x. e. na pcjkhm nojiexa, He BJinner 
(cKopocxb V H yroji axaKH a ocxaioxcH nocxoHHHbiMH). 

Bbiuie Mbi no^apasyMeBajiH, nxo Bexep ecxb ropHsoH- 
xajibHoe xeneHHe BosAyxa. Ho xenennH B 03 ;iyxa Moryx 
fibixb HaKJIOHHHMH H ABHCe BepXHKaJIbHblMH — BOCXOAH- 
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iuhmh h HHcxoAfliUHMH, B pesy^^bTaTe cjio^eHHH Asyx abh- 
>KeHHH B rnepBOM cjiynae caMOJiex oxHocHTejibHo bcmah 6y- 
Aex noAHHMaxbCB, bo BXopoM — cHH>KaxbC5i. BocxoA^mne h 
.HH'C xoAHLAHe xe^eHHH iHepeAKo Sbicxpo ^lepeAyioTcn MCKAy 
C060H. B 3T0M cjiyqae caMOJiex 6yAex Spocaib to Baepx, to 
BHH3, KaK npH HopbiBHCxoM Bexpe. 

B saKJiioqeHHe saMeTHM, hto npH HecnoKOHHoft aTMoc4)e- 
pe, BCAeACTBHe KpaxKOBpeMeHHbix HBMeneHHH noA'beMHOH 
CHJibi KpbiAa, B03M0>KHbi xaK HasbiBaeMbie aspoAHnaMHHe- 
CKHe neperpysKH, AOcxHraiomHe 2 hjih ab/Kg 2,5 (t. e.* 
noA^eMHan cHJia KpbiJia na KopoxKoe BpeMH MOH<eT Boapa- 
CTaxb SoJibiue ^leM b 2 paaa). 

§ 55 PABOTbl OTEHECTBEHHbIX yHEHbIX HO 
ASPOAHHAMHHECKOMy PACHEiy H AHHAMHKE 
CAMOJIETA 

rip.H .npoeKTHpOBaHHH caMOJiexa KOHCxpyKxop, nojibsy- 
HCb AaHHbiMH aspoAHHaMHKH H xeopHH cpi.TOBOH yciaHOB- 
KH, Ae.naex aapOAHHaMinqecKHH packer caMo.Tera (ocHiOBbi 
ero y>Ke 6biJiH paccMoxpeHbi b stoh rjiase). 

AapoAHHaMiHqecKHM pac^exoM caMOAe- 
xa HasbiBaexcH pasAeA aapoAHHaMHKH caMOAexa, Hsy^aio* 
mHH TeopHK) H 'MexoAbi pac^exa paBHOMGpnbix npHMOAH- 
HeHHbix abhjkghhh caMOAeTa. Bonpocbi yiCTOHAHBOCXH 
H pa360p CAOJKHbIX ABHH^CHHH CaMOAexa, HanpHMep BlHpa- 
>KeH, o6biqHO BblAGAHeXCH B OXAeAbHyiO AHCUH,nAHHy — AH- 
H a M H .K y € a M 0 A e T a, 

BnepBbie aapoAHHaMH^ecKHK pac^ex caMOAcxa b bhag, 
OAeHb 6ah3Ki0M k TOMy, B -KaKOM OH npHMenHexcH xenepb, 
6biA H3A0>KeH H. E, }KyKOBCKHM eme b 1911 — 1912 rr. b 
ero AeKUHHx «TeopeTHHeGKHe ocHOBbi B03AyxonAa,BaHH5i», hh- 
xaHHbix b Mockobckom BbicmeM xexHHqecKOM y^HAHiue. 
ToxAa >Ke H. E. ^yKOBCKHH h npeAAon^HA noAbsoBaxbCH 
AAh pacnexa KpHBbiMH inoxpeSHbix h pacnoAaraeMbix rnr 
B ropHsoHxaAbHOM noAexe. B 1913 — 1916 rr. H. E. >KyKOB- 
CKHfl onySAHKOBaA TaK>Ke cxaxbH «ZlHHaM,HKa aaponAanoB 
B sAeMeHxapHOM H3A0H^eHHiH», HpeAHaBHaHeHHbie aah yAyX’ 
uieHHH xeopexHHecKOH noAroxoBKH AexHoro cocxasa. 

Oco6eHHo iHiHpoKoe pasBHTHe Bonpocbi aspoAHHaMHHe- 
CKoro pacHera h AH-naMBKH caMOAexa hoav^hah nocAe Be- 
AHKOH OKXHSpbCKOH COUlHaAHCXHqeCKOH peBOAIOUHH B Xpy- 
Aax vHeHHKOB H nocAeAOBaxeAeH >KyKOBCKoro-~-B. El. Ber- 
io 3aK, 253 1 !.) 
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qHHKHHa, A. H. Tynojieea, B. C. FlbimHOBa, B. C. Bca- 
poBa, H- B. OcTocjiaBCKoro, B. T. FopoiueHRo h Apyrnx 
coBexcKHx yqeHbix. 


r;iABA VIII 
nOAT>EM CAMOJIETA 

§ 56. yCJlOBHH PABHOBECH5I CHJI HPH nOflliEME 

yCiaHOBHBUIHMCH .nOA'beMOM HaSblBaeTCH npH- 
MOAHHeflHbiH nojier no HaKJioHHOH BBepx xpaeKTopHH c no- 
CTOHHHOH BOSAyUIHOH CKOpOCTbK) V (pHC. 70 ). VrOJI 0 , o 6 - 
paayeMbiH rpaeKTopneH noA'bCMa c ropnaoHioM, aasbiBaer- 
CH y r Ji 0 M in 0 A e M a. 



Phc. 70. Ghjiu, ACHCTByiomHe na caMOJiex npH ycTaHOBHBUieMCB 

noA'heue 


npH ycTaHOBHBUie.MCfl TTOfl'beMe Ha caMOJier aeftcTByioT 
re >Ke chjih, htq h b ropHSOHiajibHOM nojiere, t. e. cnjia 
Beca G, CHJia thth P h nojinaa aBpoflHHaMHMecKan CHJia P 
caMOJieTa; noc.ae/iHK)K) yaoSHee saMCHHib ee cocraBJiHio- 
lUHMH — nOabeMHOH OHJIOH V H CHJIOfi ;io60BOrO COnpOTHB- 
JieHHH Q. 

PasjioHCHM OHJiy Beca na floe cocTaB,n5iK)mHe — nepnen- 
AHKy^aapHyio h ,napajiJie;ibHyio BCKTopy BOBayuiHofl CKopo- 
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CTH, nojiywHM cHJibi Gi H G 2 . Hs pHc. 70 BHiiHo, wo noR-heu- 
Han CHJia ypaBHOBeuiHBaex tojibko oAHy cocraBJiHiomyio 
Beca — CHJiy Gi. /tpyryio >Ke cocraBJiHiomyio Beca — ch* 
jiy G 2 — BMecie c chaoh JioOoBoro conpoiHBJieHHH Q ROJiya- 
Ha ypaBHOBecHTb inra BiHHia P. Takhm oOpasoM, rjih ycia- 
HOBHBLuerocH noA'beMa hcoOxoahmo BbinojineHHe cJieAyio- 
lUHx ycjiOBHH: y = Gi (ycjiOBHe tnpHMOjiHHefiHocxH nojiexa); 
P = Q + G 2 (ycjioBHe nocTOHHCTBa ckopocth)- 

3th paBCHCTBa HaSblBaiOTCH ypaBHeHHHMH ABH- 
jKeHHH caMOAeTa inp-H naSope Bbicoibi. 

OiciOAa CACAyeT, hto npH ycTanoBHBiiieMCH noA'teMe: 

1. OoA'beM-HaH CHAa KpbiAa MeHbiue Beca caMOAeia h 
ypaBHOBeuiHBaeT TOAbKo oAHy cocraBAHiomyK) seca — ch- 
Ay Gi. 

2. Tnra BHHia AOA>KHa 6biTb SoAbuie agOoboto conpo- 
THBACHHA Ha BCAHHHHy COCXaBAHIOmeH BCCa — CHAbI G 2 . 

Hs pHc. 70 HeipyAHO saKAioqHTb, hto neM OoAbuie 6y- 
Aex yroA noATjeMa 0, xeM MCHbuiyio nacTb Beca ypaBHO- 
Beui'HBaex noA'bCMHan cHAa xpbiAa h xeM goAbiiiyio Hacxb 
Beca Oepex Ha ceOn inra BHHxa. H ecAH 6bi caMOAex Mor 
noAHHMaxbCH BepxHKaAbHo, xo KpbiAo AAH noAT^eMa CXaAO 
6bl H3AH1IIHHM H BCCb BCC ypaSHOBeillHBaAa 6bl THXa BHH- 
xa, T. e. caMOAex npespaxHACH 6bi b BepxoAeT. 

HxaK, c yBeAHHenneM yxAa noA'teMa CHAa Gi yMenb- 
luaeTCH, a CHAa G 2 yBeAiHHiHBaeicH. Yxoa Me>KAy BexxopaMH 
CHA G H Gi paBeH yrAy noA'beMa. CAeAOBaxeAbHo, chab 
G i = G cos 0, a CHAa 62 = G sin 0. Ecah noAcxaBHXb sxh 
Bbipa>KeHHH B HanHcaHHbie Bbime ypaBHCHHH ABHH<eHHH ca- 
MOAexa npH noA'beMe, xo nocAeAHHe npiHMyx xaKOH bha: 

y = G COS 0; 
p = Q -j— G sin 0. 


§ 57. CKOPOCTb, nOTPEBHA^ JXm nom>EMA 

ripH Ha6ope BbicoTbi noAx-eMHaH chab KpbiAa paana: 

Y ==G cos 0. 

C ApyrOH CTOpOHbl, inOAXeMHyiO CHAy KpbiAa, oOoBHaHHB* 
CKopocTb npH noAxeMe HepeB V^or , mojkho BbipaaHxb xan: 






5. 


i4r 
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Ec;ih npaBbie »iacTH HaoHcaHHux ypaBHeHHH npHpaB- 
HHTb H nOJiyHeHHOe ypaBHeHHe peUIHTb OTHOCHXeJIbHO V n.^, 

TO nojiyqHM: 

= V • V • 

Ho nepBfaiH MHo^HTejib ecxb CKOpocTb, noTpe6HaH 
ropHsoHiajibiHoro nojicia, noaxoMy mo^ho HanHcaxb: 



TaK xaK V^cos© MCHbine eOTHHUbi, to cKopocTb npu 
nodT>eMe eceada Menttue cKopocTu eopuaoHTaAbHoao noAe- 
ra c TBM ofce yaAOM utukil 

^Ha npa-KXHKe pasHiHua ^acxo nojiyqaexcn nesHaqiHxejib- 
Hoft, xax Kax yroji noA'bCMa caMOJicxoB c nopm-HeBHHXOBbiMH 
ABHxax eJiHM .H peziKo npeBbiiuaex 10 — ^15^, a npH xaxHx yr- 
Jiax cos© 6 jih3ok k ejimmixe^ h, cjiejioBaxejibHO, cxo- 
pocxb npH noAXtCMe 6y;i,ex Majio oXc^iHqaxbCH ox cxopocxH 
ropHBOHxajibHoro nojiexa. 

npHMep. CaMOJieT paasHBaer b ropHBOHxajibHOM nojiexe npH ne- 
KoxopoM yrjie axaKH CKopocxb V = 300 kmIhuc. OnpeACJiHXb CKopocxb 
npH noR^eue c xeM Hce yrjioM axaKH, ecJiH yroji noa^eMa 0 = 10®. 

OnpeAejiHB, hxo cos 10® = 0,992, naxoAHM cKopocxb npH no/t'bCMe: 
^noR ~ 300 • 0,992 — 297,6 KMlnac, 

X. e. pasHHua Me>K 4 y ckopocxhmh ropHsoHxajibHoro nojiexa h noA^eMa 
cocxaBA5iex b a^hhom CAy^iae Bcero Jinuih 2,4 kmIhuc. 


§ 58. T5irA, nOTPEBHA^I JXJI5I nOflliEMA 

npH noAT^CMc CHJia XHXH ypaBHOBeuiHBaex Jio6oBoe co- 
npoxHBJioHHe caMOJiexa h cocxaB.aHiomyK) ghjih seca. Cjie- 
AOBaxejibHo, noxpeOHaH no;^T>eMa XHxa Bbipa,j|raexcH 

xax: 

~ Q + G sin ©. 

JloSoBoe conpoTHBJieHHe Q caMOJiexa npH noA^bCMe c 
MajibiM yrjiOM 0 (ao 10—12°) mo>kho cqqxaxb paBHbiM ao- 
60 BOMy COnpOXHBJICHHK) HJIH nOXpe6HOH XHXe B ropHSOH- 
xaAbHOM nojiexe. HoaxoMy mo>kho cxasaxb, qxo noxpeOHaH 
npH noA'bCMe xHxa cKJiaAbiBaexcH h3 xhph, noxpeSHOH aah 
ropHSOHxajibHioro nojiexa, h HexoxopoH AonoJiHHxeJibHOH 
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T5irH, 'Heo6xo;iHMOH npeoAOJieHHH cociaBJiHiomeH seca, 

T. e. 

^noA “ ^rop + AP. 

4ro6bi y6eAHTb€H b stom, o6paTHMC5i k AHarpaMMe noipeS- 
HOH H pacnojiaraeMOH thf b ropHSOirrajibHOM .nojieie, na- 
npHMep caMOAeia Hk-18 (cm. pnc. 60). IlycTb jigthuk co- 
Bepmaei Ha stom caMOAeie (npiH Bece G = 1050 k2) ropn- 
BOHiaAbHblH nOJieT CO CKOpOCTbK) 180 KMIhUC. npH laKOH 
CKopocTH ABHraxeAb saApocceJiHpoBaH, tbk KaK caMOJiei 
TpeOyex jxjih nOciiexa MCHbiuyio xnry, qeM pacnojiaraeMan 
Ha noAHOM rase, nosxoMy HMeexcn HsSbixoK xhxh 
AP = 67 Ke. Ecjih AexHHK Aacx noAHbifl ras, coxpaHHH npenv- 
HHH yroA axaKH, xo caMOAex y>Ke He cmojkcx npoAOA>Kaxb 
xopHBOHxaAbHbiH iHOAex H HaHHex HaOHpaxb Bbicoxy, npH- 
HCM HSdblXOK XHXH 67 K3 6yjXeT XOH XHFOH, ,KOXOpaH Heo6- 
xoAHMa aah npeoAOAeHHH cocxaBAHiomeH chau Beca. 
noAx.eM 6yAex npoHcxoAHXb co CKopocxbio okoao 
180 kmIhuc, 

§ 59. yroji hoatjEma h hakjioh camojieta 
K ropHSOHiy nPH noA^bEME 

H 36 bIXOK XHXH, HMeiOIAHHCH npH ropHBOHXaAbHOM nOAC- 
xe CO CKopocxbio, MCHbrneH MaxcHMaAbHOH, npH noA'bCMe, 
KaK 6 biAO noKaaaHO, HAex na ypaBHOBeuiHBaHHe cocxasAHio- 
meft Beca, x. e. 

AP == G sin0, 

oxKyAa 



Snan sin0, mojkho naSxH ih yroA noAxcMa 0. B npHMepe, 
npHBeAeHHOM b npeAbiAymeM naparpacj)e, 'H36bixoK xhxh 
AP = 67 KB H Bee G= 1050 kb, cAeAOBaxeAbHO, 

= 0,063, 

xorAa /0^ 3^,5. 

Hb 4)opMyAbi H npHBeAeHHoro npHMepa mohcho CAeAaxb 

CAeAyiOIAHe BbIBOAbi: 

1. yroA noA'bCMa xeM SoAbiue, hcm SoAbuie HsObixoK xh- 
XH H HeM MCHbiiie Bee caMOAexa. Tax khk HsdbixoK xhxh b 
xopHSOHxaAbHOM noAoxe npiH paaHbix CKopocxHX pasAHueH, 
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TO Ka>KaoH cKopocTH cooTBexcTByeT BiBOjiHe onpeflejieHHuft 

yroji noa-bCMa. 

2. HaiHSojibiuHH yroji nofl'beMa fiyaer npn MaKCHMa/tb- 
HOM H36bITKe THTH. rioCJieflHHH flJIH BHHTOBbIX CaMO/[eTOB 
COOTBCTCTByeT CKOpOCTH, 6>fIH3KOH K aKOHOMHHeCKOH. 

Tax, HanpHMep, ajih caMOJicra Hk-18 c BBHrareJieM 
M-llOP H BHHTOM B-501-ZI-81 (npH C = 1050 Ke) mbkch- 
MajlbHblfi H36bIT0K THTH AP^aKC 90 KZ (npiH CKOpOCTH BO- 
jiera 1^=140 KMjuac), .cjieAOBaxejibHo: 

sin 0„aKc ^ «=! 0,086, 

OTKyaa HaHGojibiuHft yroji noateMa 0MaKc^5°. 

iJjiH caMOJiexa Hk-11 c flBHxaxejieM AIII-21 h bhhxom 
lllB-20 (jipH G = 2300 Ke) MaKCHMajibHan naObixoMHaB 
xara PwaKc^SSO/cs (npH CKopocxH noJiexa V—2\0 kmIhuc), 
c.;ieflOBaxe,nbHo: 

■Q 380 

OTKyaa 

Qm.kc- 9 . 5 °. 

Ha npaKTHKC ycxaHOBHXb HaHOojibuiMfl yxoji noa'beMa 
He npe;icTaBJiHeT rpyzia. JXjiti axoro, jiaB nojiHbifi raa, yc- 
xaHaBJiHBaiOT pyjib Bbicoxbi laK, Hxo6bi npHfiop noKasa;! 
CKopocTb, cooTBexcTByiomyK) MancHMajibHOMy H36biTKy 
THrH. Tor;ia tnojiyqHicH caMbiS Kpyxofi noji'heu. 

OjiHaKo Biiecb >Ke nazio c^aejiaxb MowAOMy jieiHHKy 

cjieAyiomee npeAocxepeHceHHe. 

CaMbid KpyTou nodi>eM, — bto ue caMbid dbiCTpuii 
nodi>eM. CaMbifl KpyioH nojx'heM, Kan 6yAeT noKasaHO 
Aajibiue, CBHsaH c phckom noxepH CKopocxH. TaKOH noA*b- 
CM npHMeHHM jiHUib B uejiHx HByneHHH jiexHbix KaMecTB ca- 
MOJiexa — nocAe xoro, kbk 6yjier BcecxopoHHe ycBoeHa xex- 
HH-Ka nHAOTH'poBaHHH (h TOJibKo Ha SesonacHOH BblCOie). 

OoA'beM MOJKex Sbixb ocyinecxBAen npH pasjiH^Hbix yr- 
jiax axaKH h pasAHTObix yrjiax noAT^eMa. B saBHCHMocxH ox 
Be^iHHHHbi axHX yxAOB, a xaK>Ke ox BeJiHHHHbi yrjia ycxa- 
HOBKH KpbiJia caMOJiex 6yAex HMexb xox hah hhoh yro;i na- 
KAOHa (COCXaBAHeMblH npOAOAbHOH OCbK) C ropHBOHXOM). 

Hb cKasaHHoro cAeAyex, hxo He BcexAa moh<ho xohho 
cyAHXb o6 yxAe noA'beMa no HaKAony caMOAexa k ropHsoH- 
xy. rioAesHO KOHxpoAHposaxb cefin noKasaHHeM yKaaaxcAH 
CKopocxH, inocKOAbKy yroA noA'beMa saBHCHx ox yxAa axa- 
fCH, a xeM caMUM — or cKopocxn nojiexa. 


OblCTpblli 
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§ 60. MOlUHOCTb, nOTPEBHA5I HPH nOilTjElVlE, 

H BEPTHKAJIbHAJI CKOPOCTb HOflljElWA 

^To 6 bi ysHaib, KaKan xpeSyeTCH MoinHocxb npn nozrbc- 
Me, Haiio noTpe 6 Hyio xnry yMHOKHXb na CKopocxb npw 
noAteMe (Vnoa)- "TaK KaK noxpeSHaa aah nofl-bCMa rnra 
^noa = Q + G sin 0, 

TO, CACAOBaxeAbHO, noTpe 6 HaH MomniocTb N„o^ (b /loma- 
AHHblX CHJiax) BbipaSHTCH TaK! 

AT _ Q^'noa , GsinOVno, 

^Vnoa— /6 75 

riepBoe cJiaraeMoe ectb Momnocrb, saipaMHBaeMan na 
npeoAOJieHHe jioSoBoro conpoiHBJieHHH ripn noAXieMe. FIpH 
MaAbix yxAax 0 ee moh<ho CAHiarb paBHoS mowhocth, no- 
xpefiHOH AAB ropHBOHxaAbHoro noAera c xeM >Ke yxAOM aia- 
KH (A/pop). nocMorpHM xenepb, mto npeflcxaBAHex co6o3 
BTopoe CAaraeMoe b HanHcaHHofi 4)opMyAe. 

ripH noATseMe caMOAex, ABHraacb Bsepx no naKAOiHHofl 
ipaeKTop'HH, Hafinpaer Bbicoxy (pnc. 71 ). Bbicoxa, naSHpaej 
Man 33 OAHy cexyHAy, HasbiBaeicn BepxHKaAbHoft 
CKopocTbK) noAteMa (oSosHanaercH V y). 



Phc. 71. CKQpocTb caMOJieia na noA'teMe h BepTHKajibnafl 

CKO p OCT b noA'bCMa 


Hs pHcyHKa bhaho, mto 

Vy— VnoaSin©. 

Tenepb craAO hcho, bto Bxopoe CAaracMoe b nanncaH- 
HOH Bbime (})0pMyAe Bbipa>KaeT Momnocrb, saxpanHBaeMyK) 
Ha co3AaHHe BepxHKaAbHofl CKOpocTH Vy. Ha 3X0 pacxo- 
Ayexcfl HSSbIXOK MOIUHOCXH AA/, KOXOpblH HMeeXCH B ropH- 
30HxaAbH0M noAexe Ha Bcex CKopocxnx, xpoMe MaKCHMaAb- 
Hofi (§ 49). TaKHM odpaaoM, noTpeSHyro npH noAtcMe 
MoiUHocxb xenepb mojkho sanHcaxb xan: 

^noa -^rop + AA/. 

nP'HBeAeM AAA :HAAK)CXpaUH.H npHMCp. 

)5I 
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ZlonycTHM, jieiHHK coBepiuaeT ropHSOHrajibHbifi nojiei y 
aeMJiH Ha caMiOJiexe Hk-IS npH G = 1050 Ke co 'CKopocibio 
1^=180 KMimc (50 MiceK). Opn raKofi CKopociH juia ro- 
pHsoHTajibHoro no^era caMOjiexa Hk-18 Ha HyjieBofi Bbicoxe 
(cm. pHC. 62) xpeSyercH MomnocTb Bcero 62 a. c. h hmccx- 
CH HsOblXOK MOmHOCXH AjV, paBHbift npH 6 jIH 3 HTe./IbH 0 
45 A. c. 3xox H36biTOK moiuhocth h pacxojiyeTCH na cosfla- 
^He BepXHKaJIbHOft CKOpOCTH. PIxaK, 


^N = -^{A.C.). 

OxciOAa 'OinpeflejiaeM BepxHKajibHyio CKopocxb: 


- (MiceK). 


3xa (J)opMyjia noKasbiBaeT, hxo BepxHKajibHaa CKopocTb 
SyAex TCM 6ojibuie, hcm 6ojibme HaSbixoK moiuhocxh h hcm 
MCH brne Bee caMOJiexa. CjieflOBaxejibHo, MaKCHMajibHaa Bep- 
XHKajibHaa CKopocxb Syaer npH MaKOHMajibHOM naSbixKe 
MOm'HOeXH, X. e. 

T/ 

y y MaKC Q . 


TaK, y caMOJiexa Hk- 18 npH Bece G=^ 1050 kb MaKCH- 
uajihuan .Hsdbixo^HaH MOiuHocTb B rop’HS'OHTajibHOM nojie- 
Te y seMJiH paBHa 50 a. c, (cm. pHc. 62), n-oaxoMy mbkch- 
MajibHan BepxiHKajibHaH CKopocTb y scmjih 6 yACT pas'Ha: 

^ y uaKC 1050 3,6 Af/ CBK, 

CaMOJicT Hk-I 1 npH Bece G = 2300 kb b ropHsoHiajib- 
HOM nojicre y scmjih HMeei MaKCHMajibHbifi HsSbiTOK Mom- 
HOCTH AA^ = 316 A. C. (cm. PHC. 63), iHOSTOMy MaKCHMaJIb- 
Han BepTHKajibHan cKopocTb y scmjih OyAer: 

,, _ 316-75 , 

V y MaKC — — 2300 ^ MfCBK. 

MaKCHMajibHbifi .H36bixoK MOIUHOCXH nojiyaaeTCH ripn- 
SjiHSHxejibHo Ha HaiHBbiroflHefiuiefi CKopoexH. V caMOJiexa 
5Ik-18 CKopocxb, cooxBexcxByiomaH AA^MaKc, paana 
150 kmIhuc; y caMOJiexa Hk- 11 axa CKopocxb paana 
240 kmIhuc (cm. PHC. 62 « 63). 

TaKHM oOpasoM, commu Obictpbiu nod'beM noAtJuaeTCH 
Ha CKopocTU, cooTeercTeytomeu Vyu»Kc. 3xy CKopocxb na- 
3hiBaiox HaHBbiroflHefiuiefi cKopocxbio noate- 
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M a. CjicAOBaiejibHO, ajih ocymeciBJieHHa Haa&ojiee fibicx- 
poro noflteMa Haao ycraHOBHXb pyjieM bhcoxh yro;i axa- 
KH, cooxBexcxByiomHH HaHBbiroAHeHmeH CKopocxH noflx>eMa. 

§ 61. VKASATEJlbHHUA TPAEKTOPHR ^0fl^EMA. 
nEPBblE H BTOPblE PE>KHMbl OOflljEMA 

SaBHCHMocxb yxjia noateMa h BepxiiKajibHoft cKopocxH 
ox cKopocxH nojiexa ;H 3 o 6 pa>KaK)x rpacjjHqecKH b BHae 
KpHBOH, KOTopyK) HasbiBaiox yKasaxeabHHuefl xpa- 
e.KxopHH inoax>eMa (pHC. 72 h 73) . Mexoa Jiocxpoe- 
HHH ee xaxoH. 

OHaaaaa BbiWHcaaioT yrau noax>eMa npn pasaHanbix 
CKopocxHX noaexa. SaxeM ox naaaaa och CKOpocxeii oxxaa- 
abisaiox npH noMomu xpaHcnopxHpa HaflaenHfaie yrabi 
noaX'eMa h cooxBexcxByiomHe hm CKopocxH no xpaeaxopan, 
noMenan Konubi BexxopoB CKopocxeii cooxBexcxByiomHMH 
yraaMH axaKH (pnc. 73). CoeaHHHB kohuh BexxopoB cko- 
pocxeH naaBHofl kphboh, noaynaiox yKasaxeabKHuy xpaex- 
xopafi noateMa (nexpyaHO noHHXb, nxo nepnenaHKyaap, 
onymeHHbifi m Konua KaKoro-anSo BCKxopa cKopocxH V na 
ocb CKopocxeii, iHsoSpasHT cooxBexcxByiomyio BepxHKaab- 
nyio cKOipocxh Vy). 

Ha pHC. 72 H 73 aanw yKasaxeabHaubi xpaeKXopnfl 
noaxiGMa caMoaexoB 5 Ik-18 h Hk-II. noabsoBaiUHe yxaaa- 
xeabHHuefl moH'HXHo hb nocxpoennH. 

Ecaa npoBecTH KacaxeabHyro k KpaBofl napaaaeabHo 
OCH a^cuHcc, TO xoHKa KacaHHH o5o3HaMHX yroa axaxH, np-H 
KoxopoM BepxHKaabHaa cKopocxb 6yaex MaKCHMaabHofl, 
X. e. yKaacex pemHM HaHSoaee Sbicxporo noa^eMa (HaHBbi- 
roaHefiuiyio OKopocxb noai>eMa). 

Ecaa npoBecx'H Kacaxeabnyio k KpHBoii h 3 Haaaaa ko- 
opaHHax, TO oHa o6o3HaHHT yroa axauH, .npn KOxopoM yroa 
noaxieMa 6 yaeT HanSoabiiiHM (naHSoace Kpyxoft noax>eM). 
CooTBCTCTByioiHaH eMy CKopocxb 6 aH 3 Ka k aKOHOMHae- 
CKOfi. 

Toaxa nepeceaeHHH KpHBofl c ocbK) a6cuHcc o6o3HaaHT 
peacHM noaexa c MaKCHMaabHofl CKopocxbK) no ropnaoHxa- 
aH (HsSbIXKa MOIUHOCTH Hex). 

nepBbie H BTopwe pewHMbi noaTieMa. HpaMbie aynn, 
npoBeacHHbie h 3 Hanaaa KOOpaHHax k paanbiM xoaxaM xpH- 
Boft, aaiox HBM BeaHHHHy H HanpaBaeHHe CKopocxeS noax>e- 
.Ma. H ecaa npeacxaBHXb, nxo hs oaHoft tomkh oanospeMe*- 
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Phc. 72 . yKasarejifaHHua TpaeKTopwif noATjCMa caMOJiera 5 Ik -18 
(G == 1050 KZ\ 
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Phc. 73 . yKaaaTCJibHHua ipaeKTopHH noA^eMa caMO/texa Hk -11 
(G = 2300 Kz\ 
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HO H B OAHOM HanpaBJlCHHH BblAexeJIO HeCKOJIbKO OAH.HaKO- 
Bbix BO Bcex oTHOuieHHBX caMOJiCTOB HS HOJiHOM fase, HO 
C pasHbiMH yr^aMH noAi-^eMa h pasHbiMH ckopocthmh, to 
H epes oAHy cexyHAy ohh, onesHAHO, pacnoAO>KHAHCb 6bi na 
KpHBOH, KaK noKaaa.HO Ha pHc. 74. 

Hh>khhh caMOAex actht c yrAOM araKH, cooTBeTCTByio- 
LUHM MaKCHMaAbHOH CKOpOCTH rOpHBOHTaAbHOrO HOAeia 



(yroA noAT 3 eMa h BepTHKaAbHan cKopocTb paBHbi .nyAio). 
CACAyiOmHH CaMOACT AeiHT C HeCKOAbKO SoAbUIHM yPAOM 
aiaKH, ero CKopocTb noAeia HeMHoro MeHbuie, caMOAei 
noAoro noAHHMaeTCH. ilaAbuie, no Mepe yseAHMeiHHH yrAa 
araKH h yMenbiiieH-HH CKopocTu, yroA noAxeMa h Bepm- 
KaAbHan CKopocib BOspaciaioT. Ha pe>KHMe caMoro 6bicT- 
poro noA'beMa sepTHKaAbHan cKopocib AOcinraeT MaKon- 
MyMa, T. e, stot caMOAei 6biCTpee Bcex HaSnpaeT Bbicoiy. 
SareM hact pe>KHM HanfioAee Kpyioro noA'beMa, aah koto- 
poro yroA noA'beMa MaKCHMaAen, ho BepiHKaAbHaH cko- 
po-CTb yH<e MCHbuie. 

ripH AaAbHeHuueM yBeAHnennH yrAa aiaxH -h yMenbUje- 
HHH CKopocTH (ACBbie caMOACTbi) yPOA noA'beMa H BepiH- 
KaAbHan CKopocxb cTaHOBATCH Bce MenbLue (necMOTpH na 
noAHbiH ras). 

CAeAOBareAbHO, noBeAenne caMOAeia npn moA'beMe na 
MaAbix H 6oAbiiiHx yrAax araKH npoTHBonoAO>KHO. OrcioAa 
BbireKaer noHHiHe o nepBbix n Biopbix peH<HMax noA'beMa, 
anaAOrHHHblX nepBbIM H BTOpblM pe>KHMaM rOpHBOHTaAbHO- 
ro noAera. PpaHHueH MejKAy nepsbiMH h btopbimh peKHMa- 
MH HBAHeTCH HanSoAce KpyroH noA'bOM (t. e. sKOHOMHuecKaH 

CKOpOCTb). 

HoA'beM Ha BTopbix pe>KHMax rpyAnee, ran kbk na 
SoAbiuHX yrAax araKH caMOAer He ran ycroflnHB, KaK Ha 
MaAhix, H xy>Ke ynpasAneM; KpoMe roro, na BTopbix pencH- 
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Max H3MeHHeTCH ynpaBJie.HHe caMojieTOM. Ha nepsLix pencH- 
Max, ecJi'H JierquK deper py^xy ynpaBJieHHH na ceSn (yse- 
uiiH^HBacT yroji aiaxH), yroji no^'beMa yBejiHHHBaeiCH. Ha 
BTOpbIX peJKHMaX TaKOe ABH>K6HH6 py^KOH (yBejlH^CHHC 

yrjia aiaxH) yMCHbuiaeT yroji noii'beMa. 

^OTcio;ia He cjieayeT, hto na BTopbix pe>KiHMax MenflercH 
fleHCTBHe pyjiH BbicoTbi (,KaK HHorjia ayMaioT MOJioflue Jiei- 
ihkh). Kax Ha nepBbix, lax h na BTopbix pentHMax npn 
BBHTHiH pyHKH ynpaBjieH.HH Ha ceSn yroji axaKH yBeJiHHH- 
BaercH, a npn ot ceSn — yMeHbmaeTCH. PasJiHHHbiM 
HBjiHeTCH noseAettHe caMo^iexa npH o.jiHHaKOBOM HSMene- 
hhh yrjia axaKH: Ha nepBbix pencHMax HaKJiOH ipaeKiopHH 
nojiexa HSMeHHexcH b ry xce cxopoHy, mxo h yroji axaKH, 
a Ha BXOpblX peXCHMaX HaKJIOH ipaeKTOpHH HBMeHHeXCH B 
oopaxHyio cxopoHy (npH yBejinneHEH yr,na axaKH a yroji 
noii'beMa 0 yMenbiuaeTCH). 

JlcxaH Bcerjia na nepBbix pexcHMax, jict^hk npHBbiKaeT 
K TOMy, qro ecjiH OH geper pynxy ynpaBJienHH na cegn, to 
yroji noA'beMa yBejiHHHBaexcH, a ecjiH AacT ox ceSn, xo 
yroji noATieMa yMeHbiiiaexcH. 

Ha BXOpblX pencHMax npoHcxoAHx ogpaxHoe, ih oxo na- 
CTO nyxaex HaHHHaiomero AexHHKa: ecjiH no ero ouiHgKe 
caMOJiex nonaji b HHxepBaA Bxopbix pe^HMOB, abthh-k, sa- 
MexHB, Hxo caMOAex me mag'Hpaex Bbicoxbi, cxpeMnxcH «.noA- 
Aep}KaTb» MaiiiHHy h eme goAbiue Sepex pynKy na cegn b 
peayAbxaxe nero cKopocxb naAaex h caMOJiex Mo>Kex csa- 
AiHTbCH Ha KpblAO. Ha MaAOH BblCOXe 9X0 IipHBOAHX K 
CepbeSHblM nOCAeACTBHH'M. 

Hs CKasaHHoro CAeAyiox ABa npasHAa: 

1. Ecah caMOAex nepecxaex HagHpaxb Bbicoxy, HaAo me 
opaxb pynxy na cegn, a, HaoSopox, nAaBHo Aaxb ee ox ce- 
OH, HxoSbi yMembuiHXb yroA axaKH h xeM yBeAHHHXb cko- 
pocxb (Hagpaxb CKopocxb). 

2. no;i-beM MO 6e3onacHOH bhooxw HHKoraa «e c,xe- 
ayex aejiaxb «a sxopHx peH<HMax h na rpaHHue peHCHMOB 
(HaHOOAee KpyxoH moA'beM), 

§ 62. BJlHflHHE BbICOTbl HA BEPTHKAJIbHVIO CKOPOCTb 
nOTOJlOK H CKOPOnOfllEMHOCTb CAMOJIETA 

Ecjih Ha caMOJiexe ycxanoBJiCH HeBbicoxHbiH HB!Hraxe;ib, 
TO no Mepe no/i'beMa ox seMjiH HsSbixoK moihhocx.h yMCHb- 
oiaexcH, noBTOMy yMeHbiiiaexcfl h BepTH,Ka.abHaH cKopocxb. 
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Ta BblCOta, :Ha KOXOpOH H36blTQK MOIiJ[,HOCTH CTaHei paB- 
HbiM HyjiK), BCJieACTBHe ^ero CTaner paBHoS nyjiK) h Bep.- 
T'HKa*;lbHaH CKOpOCTb, HaSblBaGTCH TGOpeTHHeCKHM 
noTOJiKOM caMOJiexa. 

Ecjih Ha caMOJiere ycraHOBJieH BbicoxHbiH jiBHrareJib, y 
Koxoporo MoiuHOcxb no ero pacnexHOH Bbicoxbi He naiiaei 
H /ia>Ke pacxex, xo HsSbixoK moiuhocxh, a cjieAOsaxejibHO, 
H BepxHKajibHan CKopocxb xaK>Ke CHaHa.xa pacxyx h naHH- 
Haiox naAaxb jiHUib Bbime pacHexHOH bbicoxh. EcxecxBeHHo, 
HTO B pesyjibxaxe axoro Sy^ex HMexb Aiecxo SHaHHxejibHoe 
yBejiHHeHHe noxojiKa caMOJiexa. 

Mxo6bi ysHaxb, kbk HSMennexcH c BbicoiOH BepxHKajib- 
Han CKOpOCXb, HaXOAHX MaKCHMaJlbHblH HsSblXOK MOIPHOCXH 
Ha pasHbix Bbicoxax h bbihihcjihiot MaKCHMaJibHbie BepxH- 
Ka.ibHbie CKopocxH Ha axHX Bbicoxax, b pesyjibxaxe Hero 
nojiynaiox pha SHaHeniifi VyMaKc no sbicoxe. OxKJiaAbiBan 
3TH sHaneHHH no och a6cuHcc, a cooxBexcxByiomne bhco- 
xbi — no OCH opAHHax H coeAHHHH no.iyqeHHbie tohkh, noAy- 
naiox rpa(})HK SaBHCHMOCXH V^Manc ox BbICOXbl (pHC. 75). 
ToHKa nepeceneHHH kphboh V y c BepxHKajibio, cooxsex- 
cxByioinaH iiyjieBOMy sHaHCHHio BepxHKajibHoft CKopocxH, 
oxMenaex xeopexHHecKHH hoxoaok caMOJiexa. 

TeopexHHecKHH hotojiok Ha npaKXHKe neAOcxHxcHM. B 
caMOM Ae.ne, BepxHKaJibHaH cKopocxb ,no Mepe npHSjiHH^eHHH 
K Hyjiio HMe;ia 6bi cxoAb MaJiyio n Bce yMeubmaiomyiocH Be- 
JiHHHHy, Hxo A^H HOAT^eMa AO xeopexHHecKoro noxojiKa no- 
xpe6oBaJiocb 6bi SecKonenHoe BpeMH. BBiiAy 3xoro 6biJio 
BseAeiio noHHXHe «npaKXHHecKHH noxojioK», x. e. Bbicoxa, 
Ha KoxopoH KyMaKc = 0,5 AijceK, laK KaK c eiixe Menbuiefi 
BepxHKajibHOH CKopocxbK) noAX^cM y>Ke Heuejiecoo6pa3eH 
(sa HCKAioHCHHeM OTAejibHbix cjiynaeB, HanpHMep -npH pe- 
KopAHOM nojiexe Ha Bbicoxy). 

BosHHKaex Bonpoc: Kaxyio cKOpocxb no np.Hgopy aoa- 
men Aep>Kaxb JiexHHK a^h HaH^OAee 6bicxporo noA'beMa ao 
npaKXHHecKoro noxojiKa? 

ZIjih HaH&oJiee 6bicTporo noAx^eMa nyHcna, nanoMiHHM, 
HaHBbiroAHefluiaH cKopocxb no/tTaeMa, cooTBeTCTByiomaa 
AN MaKc H Vy mbkc- TaK KaK y b&mjih npHSop noKaabiBaer 
HCTHHHyiO CKOpOCTb (eCJIH He yMHTblBaXb HHCXpyMeHXajlb- 
Hyio H aspoflHHaMHHecKyK) nonpaBKH), xo b Hanajie noflx.e- 
Ma JiexHHK H AepjKaxb yKaBaHHyio cKopocxb. Ho no 

Mepe noflieMa na Bbicoxy cKopocxb yBejiHHHBaexcH, xor^a 
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Phc. 75. HsMeHeHHe MaKCHMajibHOH eepTHKajibHOH 
CKopocTH c BucoTOH H noTOJioK caMO/teTa 5 Ik -18 
(G = 1050 Ke) H caMOJiera Hk-11 (G = 2300 kz) 

KaK inpHGop npH HeHSMeHHOM yrjie axaKH Gynex no-npe5KHe- 
My noKasbiBaxb Ha.HBbirojtHeHmyio cKopocxb y seMJiH. FIo- 
axoMy, ecjiH sa Bce BpeMH noji'beMa jicxmhk Syjiex n^epmarh 
xy CKopocxb, c KOxopoH OH uanaji no^'beM (hc Gy^ex hsmc- 
HHXb yroji axaKH), xo Ha HCKoxopofi Bbicoxe HcxHHiHan 
cKopocxb OKa>KexcH Gojibuie HaHBbiroAHeHuiefi h uojx'heu sa- 
Me/i.nHxcH. OxcioAa cjie;iyex, hxo no Mepe noiiTjeMa jioxhhk 
AOJDK eH HecKOJibKo yMCHbuiaxb CKopocxb no npHSopy, x. e. 
HecKOJibKo yaejiHHHBaxb yroJi axaKH — xaK, nxoGbi k no- 
xojiKy nonoHTH Ha SKOHOMnnecKofl CKopocxH (nocKOJibKy 
Ha noxojiKe caMOJiex Mo>Kex Jiexexb ropnsoHxajibiHO xo;ibjco 
Ha SKOHOMHHeCKOH CKOpOCXH). 

CKoponoA'beM.HOcxb caMOJiexa mohcct ouenHBaxbCH h no 
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BpeMeHH noA^beMa Ha jxsLHnyio Bbicoxy. Pacnex CKopo- 
noin^eMHocxH 6biJi 6bi oncHb npocx, ecjiH 6bi BepxHKajibHaH 
CKopocxb He MeHMacb c sbicoxofi. B xanoM cjiynae, anan 
Bbicoxy H H BepxHKajibHyio CKopocxb Vy, moh^ho SbiJio Sh 
otnpeAeJiHXb epeMH noA'heua /, a HMeHHo: 

^ = -^(ceK.). 


B iieHCXBHXeJIbHOCXH BepTHKaJIbHan CKOpOCXb C Bbicoxoft 
yMeHbuiaexcH (npH HCBbicoxHOM ABHxaxejie — ox seMJiH, a npH 
BbICOXHOM — ox rpaHHUbl BblCOXHOCXH) H 3 X 0 ycJio>KHHex 
pacqex. Ho ecjiH HMeexcn rpacpHK HSMeneHHH BepxHKajib- 
HOH CKOPOCXH HO BbICOXe, XO, HOJIbSyBCb npHReACHHOH (J)Op- 
My.aoH, MO>KHO paccHHxaxb Bpeivin noA'teMa cpasHHxejibHO 
npocxo. /Ijih pacqexa paaSHBaiox Bbicoxy npaKxnqecKoro 
noxojiKa Ha yqacxKH AH h, nojibsyncb rpacpHKOM HSMene- 
HHH V y, oripeaejiHiox cpeAHioio BepxHKajibHyio CKopocxb 


Ha Ka>KAOM xaKOM yqacx- 
Ke; saxcM, pasAeJiHB Bbi- 
coxy yqacxKa AH na 
cpeAHioio CKopocxb, Ha- 
XOAHX BipeMH noAT^eMa 
Ha Bbicoxy nepBoro yqa- 
cxKa, Bxoporo, xpeibero 
H X. A., nocjie qero, cyM- 
MHpyn, HaxoAHx BpeMH 
noA'beMa na bcio saAaH- 
HyK) Bbicoxy. 

Ecjih nojiyqeHHbie 
npH pacqexe npoMOKyx- 

KH BpCMCHH OXJIO>KHXb 

no ocH a6uHCC, a i:oox- 
BexcxByioiUHe hm Bbico- 
Xbl — no OCH opAHHax, 
xo HexpyAHo nocxpoHXb 
KpHByio, Koxopan na- 
rjiHAHo noKa>Kex Ha6op 
Bbicoxbi no BpeMeHH — 
6aporpaMMy na- 
6 0 p a B bi c 0 X bi. 

KpHByio noAx>eMa 
MO>KHO nO.iyHHTb H B 

nojiexe npn homoiuh 6a- 
porpa(J)a. B 3 xom cjiy- 



Phc. 76 . BaporpaMMbi noA^eMa caMO- 
Jieia Hk -18 (G = 1050 kb) h caMO- 
Jieia Hk- 1 I (6 = 2300 kb) 
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sae ee HaabisaiOT nojieTHoi 6aporpaMMoii 
(pH*. 76). 

§ flS. BJIH5IHHE BETPA HA nOJt^EM 

PaccMatpHBaH b npeAUflymeft rjiaBe ropH30HTa.nb.Hufl 
no.neT npH serpe, mu npHUiJiH k saKJiiOHeHHK), hto BeTep 
He BJiHaeT Ha Bosayuinyio cKopocTb, a TeM caMUM h na ho- 
TpeSflue Tflry h MomnocTb. 3 to noJiHO'CTbio cnpaBeaJiHBO 

H peacHMOB nofl-beMa. CjieAOBaTejibHO, ,npH BCTpe CBH3b 

Meatfly BosflymHofl CKopocTbio, yrjioM aTaKiH h yraoM na- 
KJioHa caMOfleTa k ropHBOHTy ocTaeTca 6e3 HSMeneHHH. 
Hnafle roBopa, serep He HaMenaeT fleTHux KanecTB caMO- 
JICTa OTHOCHTejIbHO BOSflyUI'HOS CpeflU. Ho OTHOOHTeflbHO 
seMflH OHH MoryT HSMeHaTbca. 

PaccMOTpHiM cHaqajia BJinaHHe BCTpa Ha yrofl nofl'beMa 
OTHOCHTCJIbHO BeMflH. 

Ha pHC. 77 noKaaaH nofl'beM caMOJieTa npH HCKOTopoM 
yrjie aTaxH a h BosflyiuHofl ckopocth V m/obk npH fiesBeT- 
pHH, npH BCTipeHHOM H HOnyTHOM BCTpe, npiHHeM CKOpOCTb 
Berpa W b o6ohx cjiyaaax Bsara oflna h ra ace h He h 3- 
MCHfllOmaHCH no BbICOTe. 



Phc. 77. Bjihhhhc Berpa Ha yroji no^TjeMa orHocHrejibHO scmjih 
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ripH no;^'beMe b uixHJib CKopocib no ipaeKTopiiH ornocn- 
TejibHo seMJiK 6yAeT pasHa B03;[iyiiiH0H cKopocTH, t. e. 
V = Vgev H,Hane Sy^ex npn Bexpe. 

TaK KaK BOB^tyuiiHaH cpe;^a, a c neft BMecxe h caMonex 
TiepeMemaioxcH oxHociHxejibHo seum co cKopocxbio W, xo 
najio cjio>KHXb 'CKopocxH V H W uo npasn^ay xpeyronbHUKa. 
'CjiejiSLB 3X0, ino;iynHM CKOpocxb caMOJiexa oxHocHxe.ibHo 
seMJiH npa BcxpennoM Bexpe m npH nonyrnoM. HaS.xjoja- 
xejiio c seMJiH 6yAex KaBaxbcn, nxo npn BcxpennoM Bexpe 
caMo.xex Ha6Hpaex Bbicoxy 6bicxpee, mom npn 6e3BexpHH, a 
npH nonyxHOM, Hao6QpoT, uejuienuee. Ho 3xo o6MaHMnBoe 
BnenaxjieHHe, KaK bh/iho hs pnc. 77, npn j:iaHHOH B03;iyui- 
HOH CKopocxM BepxHxajibHaH CKopocxb Vy 6yjiex oahh h xa 




Phc. 78. BjiHHHue bocxoajhU’hx n Hncxoj.Hmnx iiotokob Ha BepniKajib- 
HyK) cKopocTh OTHocHTejifcHo Be.'MjiH H Ha yroji no;;'beMa OTHocuTejibHO 

aeMJiH 


n 3aK. 253 
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KaK npH desBeipHH, rax ;h npn Beip^, ecjivi serep ropH- 
SOHXaJieH. CjICAOBaTeJIbHO, He HSMeHiHTOH H BpeM» TlOJJ^heUB' 
Ha Bbicory (cKOpono/^'beMHocTb). HsMeHHxcH jiuuih. yroji 
nOA'bCMa OXHOCHXeJIbHO SeMJIH ©sew* npH BCXpeHHOM BCTpe 
OH 6yAeT Sojibiue, HeM npH SesBeTpHH, npH nonyrHoni — 
MeHbuie. 3x0 oSbiHHo h cosjiaeT yKasanHoe oSMaHHHBoe 
BnenaTJieHHe. 

npH HaKJI.OHHO;M BCXipe H npH BepiHKa.XbHblX B03/iyiU- 
Hbix xeneHHHX hbmchhxch He xojibKo yro.T noA'beMa otho- 
CHXeJIbHO SeMJlH, HO H BepXHKaJIbHaH CKOpOCTb OTHOCHT&«b- 
H0 3eMJiH.06o3HaH.HMee VyseM- Ha pHc. 78 noKasan noAT*- 
eM npH BepXHKaJIbHblX 60 CX 0 AHIUHX H HHCXOAnmHX nOTO- 
«ax. HexpyAHo BHAexb, hxo b nepBOM cjiynae BepTHKaJibnaH: 
CKOpOCXb OXHOCHXejIbHO SeMJlH Vy 3eM = Vy, + W, CJieAO- 
BaxejibHo, caMOJiex 6yAex 6bicTpee (Ha6Hpaxb Bbicoxy (qeM 
npH 6e3BexpHH hjih ropHsoHxajibHOM B-expe), a bo BXopoM 
cjiynae V^yseM =Vy — noaxoMy caMOJiex 6yAex mcajich-' 
Hee Ha6Hpaxb Bbicoxy. 


rjIABA IX 

riJIAHHPOBAHHE CAMOJIETA 

§ 64. yCJIOBHA PABHOBECHA CMJI nPH nJIAHMPOBAHHif. 
nHKHPOBAHHE 

yCXaHOBHBlHHMCH iHJiaHHipOBaHHeM HaSfal- 
BaexcH npHMOjiHHeHHbiH noJiex no HaKJiOHHOH bhhs xpaeK- 
TOpHH C nOCXOHHHOH BOSAyUIHOH CKOpOCXbK) (pHC. 79). 
.Ytoji 0, cocxaBJineMbiH xpaeKxopHefl njiaHHpOBaHHsr c ro- 
PH30HT0M, HaabiBaexcH yrjiOM n ji a h h p o b a h h h. Iljia- 
HHpoBaHHe Mo>Kex 6brxb ocymecxBjieno: 1) c pa6oTaiomHM 
ABHraxejieM, ho Kor^a xnra onenb Majia hjih pasHa nyjiio,. 
2) c BbIKJIIOHeHHbIM ABHXaxeJieM H OCXaHOBJieHHblM BHHTOM. 
PaccMoxpHM njiaHHpoBaHHe caMOJiexa 6e3 xhxh BJtHxa. 
B 3X0M cjiyqae na caMOJiex AeHcxByiox tojibko abc ch- 
jibi: nojiHan aapoAHHaMKHeckan CHcTa R caMOJiexa h CHJia 
Beca G. Mxo6bi ;0[BHHceHHe 6biJio npHMoJiHHefcbiM h paBHo- 
MepHblM, 3X,H CHJIbI AOJIJKHbl B3aHMH0 ypaB;HOBeiUHBaTbCH. 
TaxHM o6pa30M, ocuoBHbiM ycJioBHeM ycxaHOBHBiuerocH 
HJiaHHpOBaHHH 6e3 XHXH HBJIHeiCH DaBeHCXBO: 
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Phc. 79. Chjihi, AGHCTByioiaHe na caMo.iei npH njiaHHposaKHH 

Pas.ioKHM cHJiy R Ha ee cociaBJiHiomHe 7 h Q, Ho tcm 
>Ke HanpaB.ieHHHM pas.noHvHM cHJiy Bcca G na cociaBJiHio- 
mne Gi H Go. Ecjih CH^ibi R h G .naxoAHTCH b paBHOBCCHU, 

TO H HX COCXaBAHIOmHe 6yAyT ypaBHOBeUIHBaTbCH. n03TO- 
My npiiBeACHHoe ycjioBHe pasHOBecHH cha inpii nAanupoBa- 

HHH MOH<HO -HaHHCaTb 611X6 H B TaKOM BHA6: 

y = Gi — G cos 0; 

Q = G 2 — G sin 0. 

3th paB6HCTBa liaBblBaiOTCH ypaBH6HHHMH ABH' 
>KeHHH caMOJieia h a pen^HMe nAaHHpoBa- 
H HH. n6pBoe H3 HHX ,H6o6xoAHMO A^H nocTOHHCTBa yrjia 
nAa'HHpOBaHHH (yCJIOBHe npHMOJIHHeHHOCXH) , BTOpOe — JXJin 
nOCXOHHCTBa CKOPOCTH. 

Ha njiaHHpoBaHHH chaoh, BaMCHHiouxeH xnry BHHxa, hb- 
JIHCTCH COCXaBAHIOmaH B6Ca G 2 . H 6CAH npH nAaHHpOBa- 
HHH c KaKHM-To yTAOM 0 HCCKOAbKO yMeHbuiHTb yxoA aia- 
KH (Aaib pyHKy or cebn), to caMOA6x ncpeHAex na 6ojir>- 
mHH yrOA HAaHHpOBaHHH, npH aXOM CHAa G 2 yBeAHHHXCH 
(cHAa Gi yMeHbuiHxcH) , noaroMy yB6AHHHTC5i h CKopocxb 
HAaHHpOBaHHH. 

Hs CKaBaiiHoro mo>kho CAGAaxb bbiboa, ^to MeiKAy yr- 

AOM axaKII, yrAOM HAaHHpOBaHHH H CKOpOCXblO nAaHH- 

poBaHHH cyiixecxByex onpeAeACHHan saBHCHMOcxb. B 3 tom 
yScAHMCH AaAbuie. 
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riHKHpoBaHHe. KpvToe n^iaHHpoBaHHe, Kor;ia yro;i B 
npcBbiiiiaeT 30^ HasbiBaeicH nHKHpoBaHHeM 
(pnc. 80, a). Ec^ih AOsecTH yro.i araKH ao yrjia ao, npH ko- 
TOpOM K094)4)HUHeHT nOAT^eMHOH CHJIbI = 0, TO TpaeKTO- 
pHH cnycKa ciaHeT BepTHKa.ibHoft, t, e. yroA 0 OyAer pa- 
aen 9CP (pHC. 80,6), TaKOH bha cnycKa HasbiBaeTca o t- 
B e C H bl M n H K H p 0 b a H H e M, 



Phc. 80 . riiiKHpOBaHHe caMOvaeia: a — nnKHposaHHe nojx yrjiOM 40 — 60 ®; 
6 — oTBecHoe nHKHpoBaHne h AeiicTByiomHe cnjibi; e — OTpHuarejibHoe 

nuKHpoBaHiie 

ripH OTBeCHOM nHKHrpOBaHHH Ha CaMO^TeT ACHCTByiOT CH- 
jia Beca G n AoOoBoe conpoTHBAeHHe Q. Flpn ycTaHOBiiB- 
uieMCH nHKHpoBaHHH, KOTopoe Ha ripaKTHKe He BbinoJiHHei- 
CH, 3TH CHAbI paBHbl, 3 nGAaeMHaH CHAa paBHa HyAK). 

Q^G; y^o. 

EcJia, AoeeAH caMOAer ao oiBecHoro nHKHpoBanHH, eme 
HeMHoro Aaib pyHxy ynpaBACHHH or ce65i, to caMOAeT ne- 
peHAeT B oTpHuaTCAbHoe nuKHpoeaHHe (pHC. 80,5), IlpH 
OTpHUaTeAbHOM HHKHpOBaHHH KphlAO pHBBHBaeT OTpHUa- 
TeAbHyio noABeMHyio CHAy, t. e. BepxHHH noBepXHOCTb Kpbi- 
Aa paOoTaeT, xan hh>khhh b HopNiaAbHOM noAeTe, a hh>k- 
HHH, Hao6opOT, KaK BepXHHH. 


§ 65 . CKOPOCTb nJIAHHPOBAHH5I. 
nPEAEJlbHAH CKOPOCTb CAMOJIETA 


npH nAaHHpOBaHHH HOA'beMHaH CHAa Y ■ 
APyrOH CTOpOHbl, MbI MOJKOM HaHHcaTb: 


Y: 


pvL 


Gcos0. 


c 
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CaeAOBaie.ibHO, 


c., 




S — G cos B, 


OTKVZia 


IKIH 


V. 


V 


■2Q 


CypS 


■V 


H 


COS 


0. 


B TaKOM BH;;e (})opM\Ma aHanorHMHa CKopociH iipu 
no;i’beMe h narjiHAHO noKasbiB’aeT, ^to, kbk h npn noai^e- 
Me, CKOpOCTb npH n.iaHHpOBaHHH .IHlUb HCMHOro MCHblUe 
CKopocTH ropHsoHiaJibHoro no.ieia npn tom >Ke yr.ie aiaKu 
(laK KaK inpH He6onbiiioM yrne 0 BenHMnna \ cosB .THiiib 
HeMHoro MeHbuie ennHHUbi). riooTOMy o6binHo cnniaioT, 
HTo npH nonoroM rbiaHHpoBaHHn 

^n.i — ^ rop‘ 

Oiciona, oanaKo, ne cnenyer Aenaib BbiBon, mo cko- 
pocTb n^iaHHpoBaHHH He Mo>KeT npeBbicHTb cKopocTH ro- 
pH30.HTanbHoro nojieia. Ecnn He cpaBHHBaib CKopocrn npii 
onHHaKOBbix yrjiax aiaKH, to npH KpyTOM njiaHnpoBaHHii 
H OTBecH'OM nHKHpoBaHHH, KOT^a caMoneT neTHT Ha oneHb 
Manbix (oTpHuaTe.TbHbix) yrnax aTaxH, mo>kho no.TyHHTb 
ropa3;io 6onbmHe c-KOpocTH, neM b ropHBOHTanbHOM noneTe. 

npeACJibHafl CKOpOCTb caMOJicra. FI p e n e .i b h o ii c k o- 
pocTbK) caMoneTa HasbiBaeicH cKopocTb yciaHOBMBUie' 
rocH OTBecHoro nHKHpoBaHHH Ha yme aTanii nyjieBOH 
no;i'beMHOH cHJibi. HpeiieJibHyK) cKopocTb nerKo onpeAejiHTb 
H3 yCJlOBHH paBHOBeCHH CH.T npH yCTaHOB'HBIHeMCH OTBeCHOM 
nHKHpoBaHHH: 

Q-G. 

floziCTasHM B 3T0 paBCHCTBO pasBepHyToe Bbipa>KeHne Jio* 
6oBoro conpoTHBneHHH (o6o3HanaH Koaci^cjoHUHeHT ne- 
pe3 c t-o j nocKOvTbKy caMOJieT .tctht na yrne aTaxH ao) : 


pV’ 


^^S=G, 


Peiuan sto ypaBHenne OTHOcuTejibHo Vlpei, nonynHM: 
V2 - 2G 

' npe,i — 


^voP'S 


OTKV^a 


npe;i 




20 


Cxop^ 


(M/ceK ) . 
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lIpeflejibHan CKopocTb iipeBbiiuaeT MaKCHMajibHyio cko- 
pocTb ropHsoHTaJibHoro nojieTa inowTH b 3 pasa. FIpaKiH^e- 
CKH OHa B nojiere nojiyqeHa 6biTb He MO>KeT H3-3a orpaHH- 
MeHHH no npoMHocTH caMOJieTa. 

§ 66. yrOJI njIAHMPOBAHH5I H HAKJIOH CAMOJIETA 
K rOPH30HTy nPH njIAHHPOBAHHH 

PaccMaTpHiBan pHC. 79, nerpyAHo saMexHTb, qro yroji 
njiaHHpoBaHHH paaen yrjiy Me>KAy BCKTopaMH chji Y k R, 
T. e. yrAy KanecnBa (e n;i = 0Kaq). nOCJieA»H0, KHK H3BeCT- 
Ho, TOM MCHbuie, Heu fiojibiiie asp-oAHHaMHqecKoe KatiecTBo 
caMOJieTa; cJicAOBareJibHo h yaoA nAanupoeanuH 6ydeT tbm 
M enbiue, hcm doAbuie KanecTdo caMOAera. 3tot BajKHbifl 
BHBOA MOHCHO Bbipa-SHTb TpHrOHOMeTpH^eCKH. Hs npHMO* 
yrojibHoro ipeyrojibHHKa, cTopoHaMH Koroporo HB^anioTCf! 
BeKTopbi Y n R, Bwjim, ^to 

cig9— {- = ;(. 

HJIH 

tge = -^. 

3rH ^^opMyjibi AaiOT coBepmeHHo onpeAeJieHtHyio aasH- 
CHiMocTb yrjia njiaHHpoBaH'HH ot Ksmecma caMOAeia, a tcm 
caMHM OT yrjia aiaKH, nocKojibKy Ka>KAOMy yrjiy araKH y 
AaHHoro caMOJieTa cooTBeTCTByeT Bnojine onpeAeACHHaH 
BCJIHHHHa KaTOCTBa. 

ripHBeAettHbie (})o,pMyAbi inoKasbiBaiOT, hto neu Sojibiue 
KaTOCTBo caiMOAera, t6m Menbuie SyAer yroji nAaHHpoBa- 
hhh; MHHHMajibHbiS yroJi nJiaHHpoBaHHH nojiyq-HM npH MdK- 
cHMaJibHOM Ka^ecTBe (t. e. n,pH HaHBbiroAHefiuieM yrjie 
araKH) : 

ctge 

MHH K MaKC 

HAH 


Ecah Mbi HMeeM noAiipy caMOAera, nocrpoeHnyio b oah- 
Ha-KOBbix MaciiiTa6ax aah Cy h (phc. 81), to yroA hah- 
HH'poBaHHH npH saAaHHOM yrAe araKH mohcho AerKo onpe- 
ACAHTb rpa({)HHecKH, npoBeAH H3 HanaAa KoopAHHar BeKTop 
K caoTBercTByiomeH ronxe kphboh: yroA MencAy sthm bck* 

166 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 

m ocbK) Cy (yro.;i Ka^ieciBa) iioKa/Ker BeJiHBHHV yr- 
-:ia njiaHHpoBaHHJi. MHHHMa;ibHbiH yro;i njiaHHposaHHH 
iiojiytiHM, iipoBeAH KacaiejibHyio k kphboh 'HB Hanajia 
•^OOp^MHaT. 

Ha pnc. 81 mo>kho TaK>i<G bhagtb, bto BCBKan ;\pyra>i 



Phc. 81. npHMepHbiH BHA nojiflpw CaMO- 
jiera b oAHHanoBbix MacmTa6ax 

Cy H Cy 


.TipHMaH, KpOMe KacaxejibHOH, npoBeneniiaH k kphboh h 3 
Haqajia KOopAHHar, nepeceKaer ee b AByx xoMKax, oxMe- 
ABa yrjia c OAHHaKOBbiM KaneoxBOM. C.neAOBaxe.abHo, 

OAHH H TOT JKC' yXOJI njiaHHpOBaHHH SyAGM HMeXb npH Ma- 
jioM yrjie axaKH (h Sojibuioft CKopocxH) h npH 6o;TbUJOM 
yrjie araKH (.ho npH MeHbiiieH CKopocxH). 

TaK KBK KanecTBO caMOJiexa sasHcnx xojibKO ox yrjia 
axaKH, TO, caeAOBaxejibHO, yroji HAa.HHpoBaHHH ox bhcoxh 
nojicTa H Beca caMOJiexa He saBHCHX. Ho HHOxAa MO>KeT 
noKasaxbCH, hxo c yBeJiHHCHHeM noJiexHoro Bcca caMOJier 
njiaHHpyex xynce (Kpyne). 3 xo omH 6 oMHoe npeACxaBAeHHe 
o6'bHCHHeTCH cjieAyiomHiM. C yBejiHHeHMeM nOcnexHoro Beca 
yBCJiHqHBaexcH CKopocxb no xpaeKxopHH, b peayjibxaxe ne- 
To yeejiHHHBaeTCH BepTHKajibnan CKopocxb (pHc. 82 ), x. e. 
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PliC. 82. CKOPOCTL Ha HJlaHHpOBaHHH H BepTHKa.abHaH CKOpOCTb 
njiamipoBaHHH 


TepaeT Bbicoiy, ho c tom >Ke yr.iOM n;ia- 

Hajio oflHaKo, aaMCTHTt aaecb, hto caMOJicT achctbh- 
TejibHo oy/ieT njiaKHpoBaib xy>Ke, ccjih b 6 c yB&nHqcH sa 
CHex rpysa, noMemeHKoro bhc caMOJiexa h aaiomero, cjie- 
WBaiejibHo, iioSaBOMHoe ^o6oBoe conpoxHBJieHHe Vrox 
MaHHpoBaHHH yBe;iHHHTCH, ,H0 He BCJieaCTBHe yBejIHHeHHff 
eca, a BCJieaciBHe yxyAuieHHn KanecTBa caMOJiexa. 


§ 67 . BEPTHKAJTbHAJI CKOPOCTb njIAHHPOBAHHH 


B e p T H K a b H 0 a 


,> CKOpOCTbK) HJiaHH.pOBa- 

hhh Vy HaabisaeTOfl Bbicoxa, Koxopyio GaMOJiex Tepaer aa 
any ceKyHAy npn njiaHHpoBaHHH ino HaKJiOHHOH xpaeKio- 
pHH (pHc. 82). HerpyflHo BHAexb, hto 


HaabisaeTOfl Bbicoxa, Koxopyio GaMO,xeT xepaex aa 

VHJTV nnu TT77aiJTjr\/-»T-««-iT»TT,, w 


T. e. BepxHKa,nbHa}i CKopocxb njiaHHpoBaHHH aaBHCHx or 
CKopocTH H yrjia njianHpoBaHHH. 

npH nojioroM HjiaHHpoBaHHH BepxHKa.abHyio cKopocxb. 
M 0 *H 0 onpeAejiHXb no npnSjiHJKeHHofi (jiopMyjie. Tan kbk 
yroTi njiaHHpoBaHHH paBen yrjiy KanecTBa, xo, KaK bhaho 

H 3 pHc. 81 , sin 0 =^. npH nojioroM njiaHHpoBaHHH, kox- 

na yro,x 0 ne npeBbiiuaex 15 °, K 03 (J)(I)HU.HeHx Majio oxjih- 

naercH ox Cy, h imojkho cvHxaxb, nxo c =Cy. Opn xaKOM! 
yCviuBHH HMeeM: a ^ 

sin 0 = — ^ . 

Gv 
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OojlCTaBHB 3TO SHaMCHHe sin © B (j)opMy.iy BepTHKa.nbHOH 

CKOpocTH, nonyMHM: 

Vy= {MjceK). 

Bo3HHKaeT Bonpoc: npH KaKHX ycJioBHHX mo^^ho no.iy- 
miTh MHHHMajibHyio BepTH'Ka.nbHyio CKopocTb n.iaHHpoBa- 
HHH, HvlH, KaK FOBOpHT n.l aHepHCTbl, MHHHM a.lbHyK) CKO- 
pOCTb 

Ha nepBbiH b3Tji5ijx MO/Ker noKasaibCH, ^to MHHHMa:ib- 
HVK) BepTHKa.nbHyK) CKopocrb mo>k,ho no.iyMHib n-pii HaH6o- 
.nee nonioroM nviaHHpoBaHHH, t. e. npH MHHHMaabHOM yrjie B. 
3 to 6bLao 6bi Tan, ecjiH 6bi BepTHKa.TbHan cKopocTb 3a- 
BHce.ia TonbKo ot yrjia n.iaHHpoBa.HHH. Ho Be;ib oHa saBn- 
CHT eme OT CKOpOCT-H Vnjii n03T0My MHHHManbHyK) BepiH- 
Ka.lbHyK) CKOpOCTb MO>KHO HO.iy'iHTb TOJTbKO npH 3K0H0MH- 

HecKOM yr.ne aiaKH. 3 to noATBep>KAaiOT cnejiyiomHe pac- 

cy:^n.eHHH. 

CaMOJiex, njiaHHpyn, npeoAO^neBaei conpoTHB.ieHHe bo3- 
nyxa — coBepmaeT pa6oTy sa c^ei noieHUHajibHOH 3Hep- 
THH (noAHHToro Ha Bbicoxy rpysa, x. e. Beca caMo.nexa G, 
B xaKOM c.nyMae pa6oxa pasna iipoHSBeAeHHK) Beca rpysa 
Ha Bbicoxy, Ha Koxopyio oh 6biA hoahhx. CAeAOBaxejibHo, 
pa6oxa, coBepmaeMan caMOcXexoM npH n.xaHHpoBaHHH, paB- 
iia GH K8M. 3a OAHy cexyHAy caMojiex cHHH^aexcH na 
nooxoMy ceKyHAHan pa5oxa, x. e. pacxoAycMan MoiUHocxb, 

6yAex GVyKBMlceK, hah, b AomaAHHbix CHvXax, lb' c. 

ripH MHHHMaAbHOH BCpXHKaJlbHOH CKOpOCXH SyACT paCXO- 
AOBaXbC5f, O^eBHAHO, MHHHMaAbHan MOmnOCXb, a 3XO BeAb 
HMeex Mecxo b noAexe c 3K0H0MHHecKHM yxAOM axaKH. 

HxaK, MHHHMaAbHyio BepxHKanbHyio CKopocxb nAanupo- 
BaHHH nOAyHHM, HAaHHpyn C SKOHOMnneCKOH CKOpOCXblO 10- 

pHsoHTaAbHoro noAexa. Ho 3xox pevHHM, xan 6yAex noxa- 
3aHo B CAeAyioiueM naparpacfie, naxoAHXCH b HHxepBane 
BTOpbIX penCHMOB HAaHHpOBaHHH, n03X0My OCymeCXBAHTb 
ero Mo>KHo TOAbKo Ha SesonacHOH Bbicoxe, 

§ 68. VKASATEAbHHUA TPAEKTOPHH HAAHHPOBAHH^I, 
HEPBblE H BTOPblE PE>KHMbl njlAHHPOBAHH^I 

HaMeHCHHe CKOpOCXH nAaHHpO-BaHHH, BepTHKaAbHOH 
CKOpOCXH H yXAa HAaHHpOBaHHH B SaBHCHMOCTH OT ypAa 
axaKH MO>KHO H306pa3HXb rpa(J)HHeCKH B BHAe KpHBOH, 
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"KOTopyio HasbisaioT yKasaxejibHHueH xpaeKTo- 
pHH injiaH'HpoBaHHH (pnc. 83). Sia KpHBan B.noJi,He ana- 
jiorHHHa yKasaiejTbHHue xpaeKTopHH noA'beMa. Mexo/i no- 
‘CxpoeHHH ee cjie^yiomHfi. 



Piic. 83. yKaaarejibHHua xpaeKTopHH n.iaHHpoBaHna caMOJiexa 

Hk-18 

IlojibByHCb nojiHpoH AaHHoro caMOJiexa, BbmHCJiHiox yr- 
.;ibi n.aaHHpoBaHHH h OKOpocxH njiaHHpoBanHH npa pasHbix 
yrjiax axaKH, peayjibxaxbi BbiHH-cjieHHH sanocax b xaSjiHuy, 
no KoxopoH H cxpoHx KpHByK). 3X0X0 OX Ha^ajia Koop- 
AH.HaX H BHH3 OX OCH aficUHCC OXKJiaAblBaiOX HafiZieHHbie 
yrjibi njiaHHpOBaHHH h B;^OJIb hhx — cooxBexcxByioiUHe hm 
cKopocTH njiaHHpoBaHHH B npoHBBOJibHOM Macuixa6e, no- 
Menan Konubi BexxopoB CKopocxeS cooxBexcxByioinHMH yr- 
-^aMH axaKH. CoeAHHiHB kohuh BeKxopoB cKopocxeH axae* 
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HOH JIHHH6H, nbjiy^HfOT VKasaTeJlbHHUy XpaeKTOpHH TlviaHH 
pOBaHHH. 

Ha nocipocHHH kphboh hcho, hto npHMbie Jiy^H, npOBe- 
ZI,6HHblG H3 HHUaJia 'KOOpAH/HaT K paSHblM TOMKaM KpHBOH, 
pHBHbl no BeAHMHHe H HanpaBJieHHK) CKOpOCTHM nJiaHHpO- 
BaHHH npH pasHbix yrjiax araKH. rioaTOMy ecjin npeAcxa- 
BHTb ce6e, MTO H3 oahoh tohkh nanaJiH n.naHHpoBaTb oa- 

H'OBpGMCHiHO H B OAHOM HanpaBACHHH HGCKOAbKO BO BCGX 
OTHOuieHHHX oAHHaKOBbix caMOAeioB, HO c paBHbiMH yma- 
MH aiaKH, TO nepes oahv ceKyHAy ohh, oneBHAHO, Bce 
pacnojio>KHJiHCb 6bi na kphboh cooTBercTBeHHo hx yr.naM 
axaKH H CKOPOCXHM nAaHHpOBaHHH. 

Tenepb paccMOXpHM KpHByio, HannHan c 6oJibiiiHX yr- 
AOB nAaHHpOBaHHH. 

ToHKa nepeceneHHH kphboh c ocbio opAHHax ooosjiaMHX 
pe>KH'M oxBecHoro nHKHpOiBaHHH (npH OTpHuaxe.TbHOM yr;ie 
axaKH), KoxAB yroji 0=90° h Vnji=Vy 

Ho Mcpe yaeJinneH-HH yxAa axaKH cKOpocxb Vn.i h yroA 
0 yMeHbmaioxcH, yMeHbuiaexcH h BepxHKa.ibHan CKopocxb 
Vy. MHHHlMa.^bHbIH yroji njiaHHpoBaHHH 0 mhh HaHAeM, npo- 
Bej,H H 3 HanaJia KOOiPAHHax Kacaxe-nbRyio k KpHBoft. B tom- 
Ke KacaHHH h OyACX HaHBbiroAHGHiuHH yroji axaKH, koto- 
poMy cooxBexcxByex HaHBbiroAHeHinaH cKopocxb. 

ripH Aa.ibHeHUieM yBeJiHneHHH yxAa axaKH iiocJie Ujihm 
cKOpocxb ruia.HHpoBaHiHH Bce yMeHbinaexcH, ho yroA njia- 
iiHpoBaHHH Tenepb, .HaoSopoT, pacTer. CvieaoBaTeJibHO, 
MO>KHO HJiaHHpOBaXb € OAHHM H XCM >Ke yXJlOM HAaHHpOBa- 
HHH Ha 6o.ibuiHX H Majibix CKopocxHX. OxcioAa BbixeKaex 
noHHXHe 0 nepBbix h Bxopbix pen^HMax njiaHHpoBaHHH. 

nepBbie H BTOpbie pe>KMMbi njiaHHpoBaHHH. OjiaHHpo- 
BaHHe CO CKOpOCTHM'H, cooxBexcxByiomHMH yXJiaM axaKH 
MCHbiiie HaHBbiroAHeHinero, npOHcxoAHx b HHxepBaAe 
n e p B bl x p e >K H M 0 B n JI a H H p 0 IB a H H H. 

riAaHHpOBaHHe CO CKOpOCXHMH, COOXBeXCXByiOlUHMH yr- 
•v'laM axaKH 6o^Tbiiie iHaHBbiroAHeHiuero, npoH-cxoAHT b h h- 
repBajie BXOpbix pe>KHMOB njiaHHpoBaHHH. 

PpaHHUeH MCH^Ay nepBbIMH H BXOpbIMH pOKHMaMH HB- 
jiHexcH n.TaHHpoBaHHe npn HaHBbiroAHeHineM yxAe axaKH, 
X. e. pe>KHM HaH6oJiee inojiororo njiaHHpoBaHHH. 

Ec.xh npoBCAeM ropnao-HTaAbHyio KacaxejibHyio k kph- 
boh, XO IiaftAeM MiHHHMaAbHyiO -BepXHKaAbHyK) CKOpOCXb 
riJiaHHpOBaHHH. CoOXBeXCTByiOmHH eH pe^KHM nAaHHpOBaHHH 
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(6.nH3KHH K SKOHOMHMeCKOfi CKOpOCTH) Jie>KHT y}Ke B HH- 
TepBa.ne BTopbix peacHMOB. 

Btophm pejKHiMaM njiaHHpoBaHHH CBOHCTBenHu Te >Ke 
OCofiettHOCTH, HTO H BTOpblM pcaCHMaM HOA'beMa: BO-nepBbIX, 
yxyfluieHHe ycTOH^HBocTH h ynpaBaaeMOCTH caMcwiera, oco- 
6eHHo npH npH6jiH)KeHHH k KpHTH^ecKOMy yrjiy axaKH; bo- 
BTopbix, HBMeneHHe ynpaBJieHHH caMO-neroM, cocToamee b 
TOM, HTO npH B3HTHH pyHKH ynpaBJi©HHH Ha ceSa yroji njia- 
HHpoBaHHH He yMeHbuiaeTCH, a, HaoSopoT, yBejiHHHBaeTCH. 

Kor^a yroji axaKH npH6jiHataeTfcH k KpHXHHecKOMy, ca- 
MOJiex .HaHHHaex «npoBajiHBaxbCH». C nepexoaoM sa xpH- 
xHHecKHfi yroji axaKH axo aBaenne ycHJiHBaexca. TaKoe njia- 
HHpoBaHHe HaBbiBaexca inapamioxHpoBaHHeM. Vc- 
ToftHHBoe napamioTH'pOBaHHe BbinojiHHXb xpyaHO, xaK- Kax 
caMOJiex cxpeMHxoa OBajiHxbca na Kpujio. 

Hb CKaBaHHoro .nyacHo caeaaxb cjieayioiUHH BajKHbift 
BbiBoa: 

Ha MaaoH Bbicoxe (Hnme 500 — 600 He cjieayex n.ia- 
HHpoBaxb Ha Bxopbix pe»HMax, x. e. oo CKopocxaMH Menb- 
me HaHBbiroAHeftuieH CKOpocxH ropHBOHxajibHoro nojiexa. 

§ 69. AAJIbHOCTh nJIAHHPOBAHH5I (OPH BE3BETPHH). 

BPEMJl nJIAHHPOBAHHfl 

XtaabHocxbK) HjiaHHpoBaHHa c ^aHHOH bh- 
coxbi H HaBbiBaexca paccxoaHHe, Koxopoe caMOJiex npojie- 
xaex Hafl seMHoft noBepXHocxbKD npn npaMo.XHHeftHOM njia- 
HHpOBaHHH C 3X0H BbICOXbl. /faJIbHOCXb nJiaHHpOBaHHH La 
(pHC. 84) BasHCHT or Bbicoxbi H h yrjia naaHHpoBa'HHa 0, 
a xaKHce ox CKopocxH h HanpaBJieHHa Bexpa. PaccMoxpHM 
noKa flajibHocxb naaHHpoBaHHa npn SeaBexpHH. 

ZlajibHocTb njia,HHpoBaHHa fiyaex xew 6oabuie, aeM 6ojib- 
me BHcoxa (pac. 84, a) h aeM Menbiiie yroa njiaHHpoBaHHa 
(pHc. 84,6). BbipasHM axo MaxeMaxHaecRH. Ha npaMoyro„xb- 
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Horo TpeyrojibHHKa CJieAyex, hto 

=//ctg0. 

Ho ctp;0 = K. noflCTaBHB 3 to sHaMeHHe b ())opMyjiy aa.Tb- 

HOCTH, no.nyMHM: 

L„, = HK. 

TaKHM oSpasoM, AajibHocTb njiaHHpoBaHHH aasHCHT ot 
B bicoTbi H KaMecTBa caMOJiexa npn tom yrjie araKH, c ko- 
TopbiM ’caMOJieT njiaHHpyer. 

npHMep. CaMOJieT Hk- 18 njiaHHpyex npH 6e3BeTpHH c Bbicoibi 
//=i000 M npH yrjie araKii a == OnpeAejiHTb AaJibHOCTb nJianii- 
poBaHHH. 

Cy 0,38 

y caMOJiera Hk- 18 npii yrjie araKH 2° KanecTBO — 0,033'* 

= 11,5. HaxoAUM AaJibHOCTb nJiaHHpoBaHHH: 

In;, 1000 .If • 11,5=11,5 KM. 

B cjiy^ae ocraHOBKH OTHraiejiH JieiHHKa HHxepecyeT 
MaKCHMaJibHan Aa^bHocxb nJiaHHpoBaHHH. FIocJieAHHH ({)op- 
Mwia noKasbiBaex, hxo MaKCHMajibHyio AajibHOCXb no.ayMHM 
npn MaKCHiMajibHOM Ka^ecTBe: 

MaKC 

T. e. ripH HaHBbiroAHeHiueM yr.xe axaKH. 

y ca-MOJiexa Hk-18 MaKCHMajibHoe Ka^iecxBO Kmakc “ 12. 
C.neAOBaTejib,HO, MaKCHMajibHan Aa*'Tt»HOCTb c a^hhoh bbi- 
coibi 6yAeT: 

IiM. MaKC = 1000 .4^- 12=12 KM. 

CaMOJiex 5 Ik- 11 HMeex Oo^ee BbicO'Koe Kanecxso. Ero 
= 17,8. CjiCAOBaTejibHO, MaKCHMajibHan AajibHocxb 
n.iaHHpoBaHHB c Bbicoxbi 1000 m 6yAex: 

Z^n/i.MaKc = 1000.lf- 17,8=17,8 KM. 

y xopouiHx cnopxHBHbix HJiaHepOB MaKCH.MajibHoe Ka- 
HecTBO AOCXHraex 25 h 6oAee. CjieAOBaxeAbno, mbkch- 
Ma;ibHaH Aa.xbHOCXb n.;iaHHpoBaHHH no.ayBHXCH eme 6o.nb- 
uie. 

JlexqiHKH HHOXAa C^IHTaiOX, 4X0 Ha AaJIbHOCXb HAaHHpo- 
BaHHH BAHHex HBMeHeHHe Beca caMOAexa. Ecah nAaHHpo- 
BaHHe inpoHcxoAHx npu deaeerpuu, to HSMeHCHHe Beca ca- 
MOAexa HHKaKOrO BAHHHHH Ha AaAbHOCXb HAaEHpOBaHHH He 
OKasbiBaex, xax KaK AaAbHocxb aaBHCHx AHiiJb ox Rbicoibi 
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H yrjia n;iaHHpoBaHHH, nocjieAHHfl yae ot seca ne aa- 

BHCHT. 

Ha npaKTHKe b HeKoropbix cjiy^a^ix (o6biMiHo npH sa- 
xo;ie Ha nocaAKy) BOSHHKaeT Heo6xoAHMOCTb yMenbrnnib 
Aa.jibHOCTb njiaH-HpoBaHHH. Sioro mo>kho AocxHHb, yxyA- 
man KaHecTBo caMOjieTa tcm hjih hkhm cnocofioM (o6 btom; 
6yAeT cKasano b rjiase o nocaAKe caMOAeia). 

BpeMH njiaHHpoeaHHH. npH njiaHHpoBaHHH co 3HaHH- 
TeAbHOH BbICOTbl, BCAeACTBHe yueJlH^eHHH nJIOTHOCTH B03Ay- 
xa c npH6jiHHceHHeM k seM.ie, BepTHKaAbnan CKopocTb no- 
cxeneHHo yMeHbuiaexcH (npH HeHSMeHHOM yxAe axaKH). Ho- 
3X0My paCTeT BpeMeHH HAaHHpOBaHHH peKOMeHAyeXCH BeCXH 
no CpeAHHM BHaneHHHM BepXHKaAbHoS CKOpOCXH Vyy pasSHB 
Bbicoxy HAaHHpOBaHHH Ha pHA ynacxKOB (noAo6HO xoMy, 
KaK 3X0 AeAaexcH npH pacnexe BpeMeHH noA'teMa caMOAe- 
xa) : 


§ 70. BETPA HA HJIAHHPOBAHHE 

OpH nAaHHpoBaHHH, -KaK H B xopHBOHxaAbHOM HOAexe.. 
Bexep He BAHnex na BoaAyuiHyK) cKopocxb. CAeAOBaxeAbHo, 
HBBecxHaH HaM saBHCHMocxb Me>KAy yxAOM axaKH, BosAym- 
HOH CKopocxbK) H HaKAOHOM caMOAexa K rOpHBOHXy COXpa- 
HHexcH. no3xoMy H AexHbie KanecxBa caMOAexa oraocHxeAb- 
HO BOSAyillHOH CpeAbI OCXaiOXCH HeHSMeHHblMH, HO OTHOCH- 
xeAbHo aeMAH ohh Moryx HSMeHAXbCH. Ha pnc. 85 noKasa- 
Ho nAaHHpOBaHiHe caMOAexa c oah'Hm h xeM >Ke yxAOM axa- 
KH C OAHHaKOBOH BblCOXbl HpH SeSBeXpHH, RpH BCXpCHHOM: 
H nonyxHOM Bexpe. PacoMcxpHM 3xh CAynan. 

Hycxb npH SesBexpHH caMOAex na HsSpaHHOM AexHH- 
KOM pen^jHMe cnAatBHpyex c Bbicoxbi H b HCKOxopyio xon- 
Ky A, npnneM AaAbHocxb nAaHHpOBaHHH 6yAeTL (pHc. 85,a). 

npH BcxpeHHO'M Bexpe (pHc. 85,6) caMOAex 6yAex cho- 
CHXb BexpOM HasaA co CKOpOCXbK) W. CaO}KHB CKOpOCXb 
nAaHHpoBaHHH H CKOpocxb Bexpa HO npaBHAy xpeyroAbHH- 
Ka, HOAyHHM CKOpOCXb OXHOCHXeAbHO BOMAH V 3 ^^ . KaK BH- 
AHM, yrOA nAaHHpoBaHHH OXHOCHXeAbHO BCMAH yBeAHHH- 
BaexcH, OXHOCHXeAbHO >Ke BOSAyxa yroA nAaHHpoBaHHH He 
HSMeHHXCH, H AeXHHKy B IIOAOHCeEHH 1 6yACX KaBaXbCH, HXO 
caMOAex DAaHHpyex k xoHKe /I, b noAOH<eHHH 2 — qxo oh 
HAaHHpyex k Tonxe B m x. a* 5 AeflcxBHxeAbHocxH H<e caMo- 
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U / --p. 

h - - - 

Pile. 85. BjiHHHue BGTpa na Aa^TtHocib nJiaHiipoBamia ii na yro^i hah- 

HHpOBaHHJl OTHOCHTCAbHO 3CMAH 


.'lex ciuiaHHpyer k tomkc M, XtajibHocTb nJiaHHpoBaHHH 
yMeHbiiiHTCH H dy^ex xaKan: 

L„„ = L-Wt, 

XAe t — BpeMH nJiaHHpOBaHHH C BblCOXbl. 

npH nonyxHOM Bexpe (pHc. 85 , a) caMOJiex dyAer ciio- 
CHXb BexpoM BnepeA co cKopocxbio W. B sxom cjiynae oxhu- 
CHXeJlbHO SeMAH yrOA nAaHHpOBaHHH yMeHbLUHXCH, OXHOCH- 
XeAbHO >Ke BOBAyxa He HBMeHHXCH, H AeX^IHKy B nOAOXve- 
mm 1 dyAex KasaxbCH, hxo caMOAex nAaHwpyex k xomkc A, 

B HOAOKeHHH 2 — K XOHKe ^ H X. A- B AeHCTBHXeAbHOCTH 

me OH cHAaHHpyex k xoHKe M. JtaAbHocxb HAaKHpoBaHua 
yseAHMHXCH H dyAex: 

L iij, = L -j- 

Tax KaK npH deSBexpHH A^AbHOCIb HAaHHpOBaHlIH 
L=^ IiK, xo, noACxaBAHH axo sHaneKKe b HaiiAeHHbie Bbiuie 
4 )opMyAbi H coeAHHHH Hx B oAHy, noAVHiiM cAeAyioiuyK) od- 
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uivK) (})OjpMyjiy Aa.;ibHocTH njiaHnpoBaHHH npH BcipeM- 
.HQM (H nonyxHOM Beipe: 

L^HK±Wt. 

SaMCTHM, HTO BpeMH n.xaHHpoBaHHH t OT Berpa He saBH- 
CHT, ecjiH To.ibKO Beicp ciporo ropH3o.HTajieH. B cbmom 
A e.ne, kbk npn Berpe, tbk h 6e3 Berpa BepTHKajibHan cko- 
pocTb njiaHiHpoBaHHH Vy SyAer oAHa h xa >Ke, cneAOBaxejib- 
HO, «e HSMeHHXCH H BpeMH HAaKHpOBaHiHH. 

H3 nOCJieAHeH (j30pMyAbI MOKHO SaKAIOHHXb, HXO Ha 
Aa^b.HOcxb nAaHHipoBaHHH npH Berpe BAiHHex HSMeHeHHe ho- 
AeiHoro Beca caMOJiexa. B axynae yBeAHHeHHH noAexHoro 
Beca CKopocxb nAaHHpoBaHHH Vun H BepPHKaAbHan cko- 
pocib Vy yBeAHHaxcH h noaxoMy speMH HAaHHpoBaHHH t 
yMCHbiuHTCH; cjieAOBaxejibHo, yMeHbiiiHxcH h npoHSBeAeHHe 
Wt, a 3X0 BbisoBex npH BcxpcHHOiM Berpe yBeAHHCHHe Aa.ib- 
HocxH njiaHHpoBaH'HH, npH nonyxHiOM me AajibHocrb yMCHb- 
JHHTCH (b o 60 HX -CAyHaHX no CpaBHeHHK) C AaAbHOCIbK) 
npH npencHeM nojiexHOM Bece caMOAexa) ; b cjiynae yMeHb- 
JiieHHH noAerHoro seca KapxHHa 6yAex oSparaan. 

Bbiine 6biAa paccMorpena AaAbHocrb nAaHHpoBaHHH 
npH ■BCTpeHHOM H nonyxiHOM Berpe. FIpH 6 okobom Berpe 
(BcxpeHHo-SoKOBOM, nonyiHo-QoKOBOM) CHOC SyAer He 
TOAbKO npOXHB HAH HO HanpaBAeHHKD Bexpa, HO H B cxo- 
poHy. 3x0 HBAo y^HTbiBarb. 

PaccMorpHM renepb Bonpoc o MaxcHMaAbHOH ahabho- 
CTH nAaHHpoBaHHH np,H Berpe. 

ZtAH nOAyneHHH MaKCHMaAbHOft AaAbHOCXH nAaHHpoBa- 
HHH npH CHAbHOM BcrpeHHOM Berpe HaAo nAaHHpoBarb co 
CKOpoCXbK), 3HaHHXeAbHO SOAbUICH, HCM HaHBbirOAHGHLIiaH. 
B aroM HerpyAHo y6eAHTbCH Ha KOHKpeTHOM npHMepe. 

Ilycxb caMOAer 5 Ik- 18 na pe^HMe, coorBercxByiomeM 
HaHOoAee noAoroMy nAaHHpoBaHHK) npH SeaBexpHiH, nAaHH- 
pyex npoTHB CHAbHoro Bexpa, CKopocxb Koroporo 
W = 25 MiceK (p'Hc. 86, a), y caMo.iera Hk- 18 MHHHMa.ib- 
HbiH yroji njiaHHpoaaHHH 0 mhh = 5" (oTK.iaAHBaeM ero 
jpaHcnopTOpoM) H npH 3tom HaHBbiroAHeHuiaa CKopocrb 
njiaHMpoBaHHH V = 43 ujceK. HsMeH'HM pencHM riAanHpo- 
BaHHH TaK, HTOSbl OH COOTBCrCTBOBaA SoAbUieft CKOpOCTH 
njiaHHpoBaHHH (npH SeaBerpHH), HanpHMep npH yr.ie 
01=8^ (pHC. 86,6), HTO y caMOJiera 51 k- 18 cooTBercTByeT 
n.'iaHHpOBaHHK) npHfiAHBHXeJIbHO co OKOpOCTblO y=60 MjceK. 
KaK BHAHTe, AaxibHocTb nAaKHpoBawnH yBeAHHHAacb 
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Pile. 86. nojiyMCHiie MaKCHMaJibHoft 

MJiaHHpOBaHHH Iipn CHJibHOM BCTpeMHOM BCTpC 


ripH HJiaH'HpOBaHHH HO BCTpy RM nO.TyqeHHH MaKCH- 
MaJlhHOH Aa*nbH0CTH BbirOAHO Aep>KaTb CKOpOCTb HeiMHOrO 
MeHbUie HaHBbirOAHeHlUeH, ho He HH>Ke SKOHOMHHeCKOH. Oa- 
HaKo Ha MajiOH Bbicoie (npHMepno ao 500 — 600 m ) cko- 
pocTb 'nAaHHpoBaHHH HH H'PH KaKHX ycjTOBHHX He c.neAyeT 
yMCHbiuaib HHH<e HaHBbiroAHeHuieH. Hao6opoT, ajih CTpaxoB- 
KH Ce6H OT B03M0>KH0H OLUhSkH Ha MBAOH BbICOTe HPH CHAb- 
HOM Bexpe HaAo Aep'>KaTb CKopocTb 6oAbUie HaHBbiroAHeHiiieH. 

Mbi paccMoipeAH n;iaHHpoBaHHe iipH ropHSOHiaAbHOM 
BOipC. ripH HaKAOHHOM BCXpe HAM TipH BepiHKaAbHblX B03- 
AyiMHbix TeneHHHX AeTHbie KanecTBa caMOAeia OTHocHTeAb- 
uo seMAH 6yAyT HSMeuHTbCH eme SoAbuie. 

riycTb caMOAex HAaHnpyex co CKopocxbio V npn hhcxo- 
AHUXeM BepXHKaAbHOM XeHeHMH, CKOpOCXb Koxoporo W 
(pHc. 87). Hcho, hxo BepxHKaAbHan cKopocxb luiaKHpoBa- 

HHH OXHOCHieAbHO SeMAH BOSpaCXCX, ysCAHHHXCH H yXOA 
HAaHHpOBaHMH OXHOCHXeAbHO SOMAH. HpH HAaHHpOBaHHH B 

BOcxoAHiueM noTOKe ohm, naoSopox, yMeHbmaxcH. 

HHxepecHaH xapxHHa noAyHaexcH, KOXAa BepxHKaAbHan 
CKopocxb BoexoAHmero noxoKa paBHa hah doAbuie sepxH- 
KaAbHOH CKOPOCXH HAaHMpOBaHHH. MHHHMaAbHaH BepXH- 
KBAbHaH CKOpOCTb CaMOAeXOB AOBOAbHO BeAHKa, HO y HAa- 
HepoB OHa MHoro MCHbuie h Maexo He npeBbimaex 1 m / cck . 
BepxHKaAbHan >Ke cKopocxb BocxoAnmHx xeMeHHH 1 — ■ 
3 MlceK — BecbMa nacToe HBACHHe, a HHorAa Aocxnraex 

12 3:ik. 253 1 ■ 
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I*- 

Phc. 87. Bjihhhhc HHcxoaamHx h BocxoasimHx BoaayuiHbix 
nOTOKOB Ha BepTHKajlbHyiO CKOpOCTb OTHOCHTejIbHO "aeM/IH 

10 mIcCK. EcJIH Vy =H^B 0 ex. TO HJiaHep OTHOCHTCJlbHO seM- 
JiH Oyaer JieTeTb ropH30HTa.;ibHo (pHc. 88, a); ecJiH Hte 
l/y<CW^Bocx, TO injianep Oyaer HaOHpaxb Bwcoiy 
(phc. 88, d). B oSoHX CJiyqaax noaer HasbiBaeTca n a p h- 
m H M n 0 ji e T 0 M. 


re/;u3om 







t t t t 1 1 t t t t t 1 1 t t t t t t t 



f t m t f 1 1 f I If 

Phc. 88. riapHmHH nojiei njianepa; a — 603 noxepH BhicoTu; 
6 — C Ha6opOM BbICOTbl 
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rjIABA X 

PABHOBECHE, ynPABJIJIEMOCTb 
H y CTO H M H BOCTb CAMO^ ETA 

§ 71. PABHOBECHE CAMOJIETA B HOJIETE (OBLUEE 
nOH5ITME). OCH BPAlUEHH^l CAMOJIETA H MOMEHTb! CHJl 

PaBHOBecHeM caMOJiera b nojieie .nasbi- 
BaiOT TaKoe ero cocTOHH*He, npn KoiopoM aeftciByiomHe na 
caMOJiei CHJibi He HapyiiiaioT ero paBHOMepHoro h npHMo;iH- 
HeftHoro’ ;iBH>KeHHH. 

JXji5{ paBHOBecHH TCJia, KaK >HenoziBH>KHoro, rax h abh- 
^ymerocH paBHOMepHo h npHMOJiHHefiHO, HeoSxonHMo paB- 
HOBecHe zieflcTByiomHx Ha Hero chji h MOMeHioB sthx chji, 
HJTH, HHane, HTo6bi aJireSpaHHecKHe cyMMbi chji h MOMen- 
TOB CHJI OTHOCHTCJIbHO TOHK.H BpamCHKH paBHHJIHCb HyjIK). 

OTHOCHieJIbHO KaKOH >Ke TOHKH BpamCHHH HajlO pac- 
cMarpHEaTb MOMeHXbi chji, /leflcTByiomHX na caMOJier b no- 
jieie? 

BcHKoe TCJio, jxjin Koioporo B03M0>KHbi jiio6bie nocry- 
nareJibHbie h BpamaieJibHbie OTH>KeHHH, HasbiBaeTCH b mc- 
xaHHKe CBo6oaHbiM lejioM. IlycTb laKoe lejio Ha- 
xojiHTCH noji acHCTBHeM CHJibi F (pHC. 89,a) , HanpaBJieHHe 
KOTOpOH npOXOZIjHT HCpCB UCHXp THH<eCTH TCJia. OneBH/lHO, 
CHJI a F Mo>KeT coo6mHTb lejiy tojibko nocrynaiejibHoe 
;iBH>KeHHe, npHneM TpaeKTopneH ;iBH>KeHHH xejia Sy^eT 
TpaeKTOpHH ZlBH>KeHHH erO UeHipa TH>KeCTH. 

riycTb renepb HanpaBJieHHe CHJibi F npoxonHT bhc ucht- 
pa THJKecTH (pHC. 89,6). MioSbi BbincHHib, kbk Syjiei jibh- 
raibCH lejio, npHJio>KHM b ueHipe TH>KecTH jiBe BsaiiMHo 
npOTHBono.Jio>KHbie chjih Fi h ^ 2, noposHb paBHbie h na- 
pajiJiejibHbie CHJie F (ot aioro hhhto He H3MeH.HTCH). Pac- 
CMOrpHM CHJibi B laKOH KOMSHHaUHH: Ha TCJIO ACHCTByiOT 
CHJia T’l, inpoxo/iHmaH nepes u.t., h napa chji F h F 2 , mo- 
MCHT KOTopoii M = Fa. OneBnano, CHJia fi Syjiex cxpe- 
MHTbCH cooSiiXHXb xcjiy Hocxyn axcJibHoe jiBH>KeH,He, a noa 
BJIHHHHCM MOMCHXa Hapbl CHJI TCJIO SyaCT nOBOpaHHBaXbCH 
BOKpyr HCKOTopoH OCH, npoxoAHiueH Hepe3 u.x. 

CaMOJiex B nojiexe HBjiHexcH cBoSoziHbiM xejioM, xan kbk 
MO>K eX ABHraXbCH H nOBOpaHHBaXbCH BO BCe CXOpOHbl ( 06 - 
Jiaaaei bccmh cxeneHHMH CBoSoabi, kek npHHHXo roBOpHXb 
B MexaHHKe). HoaxoMy h 3 CKasanHoro Bbime Ae«TaeM Asa 
Ba>KHbix BbiBOAa: 
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1. IpaeKTopiHio ABHiKeHHH caMo.iexa mojkho paccMar- 
pHBaxb KaK TpaeKTOpHK) ABH:»<eHH5i ero ueHipa THJKecTH. 

2. CaMOJieT noA AeflcTBHeM MOMeHia KaKO0-JiH6o chaw . 
R (pHc. 89, e) cipeMHTCH noBepHyibcn Bo-Kpyr och, npo- 
xoAHiuefl Hepea ero u.t. 

Tenepb craAo hcho, hto aah pasHOBecHH caMOAera b 
ycTaHOBHBmeMCH npAMOAHHeftHOM noAere Heo6xoAHMo paB- 
HosecHe MOMeHTOB oTHocHTeAbHo ero U.T. (hah och, npo- 
xoAHU^eft uepea U.T.), HHane roBopa, uTodbi cyMMa momch- 
TOB OTHOCHTeAbHO U.T. 6bIAa paBHa HyAK). 



Phc. 89. CBo6oAHoe leno noA AeAciBHCM ch.7iu, npoxoAHmefl ^lepea 
ueHxp TH>KecTH H Bue ero. CaMO.neT no/i AeftcTBHeM cHjibi, 
npoxoAflmeH bhc uenipa TamecTH 


PaccMaTpHBan ycraHOBHBmHecH roRHsoHTaAbHWH noAer, 
noA'beM H HAaKHpoBaHHe, mh hcxoahah BS paBHOBeCHH 
CHA. Ho, Kaj< BHAHM, OAHOrO 3T0r0 yCAOBHH HCAOCTaTOH- 
Ho, a HeofixoAHMo eiue h paBHOBecne momchtob cha. 3to 
ycAQBHe 6biAo ynTCHo, xa-K KaK mw cHHxaAH, HTO Bce no- 
CTOHH.HO AeScTByioiuHe Ha caMOAex chaw npoxoAHX uepes 
U.T., dAarOUapH HCMy MOMeHXW cha OTHOCHXeAbHO U.T. 6bl- 
ah paBHbi HyAio (nocKOAbKy nAeno Ka>KA0H chaw pasHo ny- 
AK)). Ho B AeHCTBiHTeAbHocTH TOAbKo CHAa Bcca Bcenia 
npHAOHcena b U- t., ocxaAbHwe >Ke chaw o6wqHo npoxoAHX 
BHe u.t. h, CACAOBaxeAbHo, caMOAex HaxouHxcH nou bahh- 
HHCM HeCKOAbKHX nOCTOHHHO ACHCTByiOlUHX MOMeHTOB. 

Och BpaiueHHH caMOAexa h momchtw cha. PaBHOBecne 
TvioMeHTOB paccMOTpHM oTHocHTeAbHo Tpex BBaHiMHO nep- 
neHAHKyAHpHbix ocen x, y n z, npoxoAHiUHx uepea u.t. h 
pacnOAaraeMwx xaK, kbk noKasaHo Ha pnc. 90. 3th rAaB- 
Hbie OCH BpaiueHHH caMOAexa HaswBaiOTCH c b h 3 a h h w- 
MH OCHMH KOOpAHHax (OHH KBK 6w CBHSaHW C Ca- 
MOAexoM). HanpaBAeHHe ocen BwOHpaeTCH HanfioAee ecxe- 
exBeHHoe aau caMOAexa. Och x h y pacnoAaraiOT b haocko- 
CTH CHMMexpHH caMOAexa (npHHCM ocb a: HanpaBAHiOT na- 
paAACAbHo xopue KpwAa), xpeibH me ocb z nepneHUHKyAHp- 
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Phc. 90. CBHsaHHbie och KoopAHHai caMOviera 


Ha nJiocKocTH cHMMerpHH H HAex BAOJib pasMaxa Kpbuia. 
Och mo>kho HasbiBaib xaK: 2: — nonepenHofi ocbio, 

— npOAOJlbHOH OCbK), tj — HOpMaJlbHOH OCbK). 

MoMeHXbi cHJi, cxpCMHiUHecH BpaLuaxb caMo.nex Bonpyr 
nonepCHHOH och Z, HaSblBaiOXCH npOJlOJIbHUMH. npH 
3X0M MOMCHXbl, CXpeMHlUHeCH yBC.THHHTb yrO.l axaKH, Hasbl- 
BaiOXCH K a 6 p H p y K) m H M H H HX CHHXaiOX nO.TOH^HXeJlb- 
HbiMH; MOMCHXbi >Ke, cxpCMHiUHecH yMeHbiHHXb yxoJi axaKH, 
HaSblBaKDXCH n H KiH P y K) m H M H H HX CHHXaiOT OXpHUa- 
XeJIbHbiMH. 

MoMCHXbi CHJI, cxpeMHLUHecH BpaLuaxb caMo.aex BOKpyr 
npOAOJIbHOH OCH A', HaSbIBaKDXCH K p C H H lU, H M H, HJIH HO- 
n e p e H H bi M H M 0 M e H X a M H. 

MoMCHXbi CH.i, cX'peMHLUHecH BpaLuaxb caMOJiex Bonpyr 
HOpMaJlbHOH OCH tjy HaSblBaiOXCH 3 a B O p a H H B a K) m. H M H, 
HJIH MOMCHXaMH P bl C K a H b H. 

CoOXBCXCXBeHHO 3XHM MOMCHXaM paCCMOXpHM: npOHOJTb- 
Hoe paBHOBCCHe caMOJiexa, x. e. pasHOBecHe npoiiOvTbHbix 
MOMeHXOB, nonepennoe paBHosecHe, x. e. paBHOBCCHe KpcHH- 
LUHX MOMCHXOB, H nyXCBOC paBHOBCCHe, X. C. paBHOBCCHC 3a- 
BOpaHHBaiOmHX momchxob. 

§ 72. UEHTP flABJlEHHH KPblJlA 
CPEAH515I A3POAHHAMMHECKA5I XOPflA 

B nojiexe noA'beM.Han CHJia KpuJia cosjiaex ozihh h3 nan- 
fiOJIblUHX npOJlOJIb'HblX momchxob, n03XOMV OHCHb BanCHO 
3Haxb BsaHMHoe pacnoJio>KeHHe uenxpa xHH<ecxH caMO.Tcxa 
H UCHipa AaB.TCHHH KpblJia. 
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np'H HSMeneHHH yrjia axaKH HSMeHneiCH pacnpefle.Jie- 
HHe flaBJieHHH no inpo(t)HJTK) KpHJia h no3TOMy uenip aaB- 
JieHHH nepeMemaeiCB Bflo;ib xopabi. Flo xapaKxepy ero ne- 
peMemeHHjj npo4)HjiH KphiJibes npHHHTo paa^ejiHib na xpiH 
cjieAyroiUHe rpynnbi. 

K nepBofi rpynne (HaH6oJiee pacnpocrpaHCHHofl) otho- 
CHTCH njiocKo-Bbinyobie npo(})HJin h M.Horne BH^bi abohko- 
BbinyKJibix H BorHyTO-Bbi.nyKJibix npo(j)HJiefi. y Bcex sthx 
npo4)HJiefl npH HSMeHeitHH yr/ia axaKH uemp aaBJieHHH ne- 
peMemaexcH npHMepHo xaK, Kax noKasaao Jia pac. 91. Hpa 



Phc. 91. riepeMemcHHe ucHTpa flaB.aeHH!i Kpbi.na baojib xopau 
npH HSMCHeHHH yrjia araKH y npo(})HjieH nepBOH rpynnu 


HCKOTOpoM OTpHuarejibHOM yrjie araKH (/) CHJibi jiaBJieHHH 
B HOCOBOH H XBOCTOBOH HacTHx npo(})HJiH HanpaBJicHbi B npo- 
THBonojioKHbie CTOpQHbi H paBHbi. 3 to — yroji araxH .nyjie- 
Boii noA'beMHOH CHJibi. npH HecKOJibKo 6ojTbine.M yrjie ara- 
KH (//) CHJia ziaBJieHHH, HanpaB.neHHaH BBepx» 6ojibiiie ch- 
Jibi, HanpasjieHHOH bhhb; hx paBHoneifCTByiomaH Y 6yjieT 
jie>KaTb 3a Sojibuiefi chjjoh, t. e. uenrp ziaBJieHHH oKan^ercH 
^pacnoJiOH^eHiHbiM b xboctoboh nacTH npo4)H.rH. Opn jxajih’ 
HeftmeM yBejiHneHHH yrjia araxH (III h IV) MecroHaxoK- 
AeHiHe MaKCHMajibHOH pasHocrn ziaBjieHHH inepejiBHraercH 
Bce 6jiH>Ke K HOCOBOH HacTH npo4)H;iH, a aro, ecrecTBeHHO, 
BbisbiBaer h nepeMemeHHe n,ji. no xopAe k nepej^nen KpoM- 
Ke KpbiJia. HaHSojiee nepe/inee nojioKeHHe u. zi. saHHMaer 
npH yrzie araKH, Sjthskom k KpHinnecKOMy (V), npn nepe* 
xojoie >Ke sa KpHTHnecKHft yroji u.a. HannHaer nepeMemarb- 
CH Hasazi. Ta.KHM o6pai30M, y npocj^HJiefi nepBOH rpynnbi c 
yBeJiHHeHHeM yrjia araKH u. a. crpeMHrcn noAOHTH k nepcA- 
Hefi neiBepTH xopau (npHMepno k 25% ee AJiHHbi). 

Ko BTopoH rpynne npo(J)HJieH othochtch BorHyro-Bbi- 
nyKzibie npocJiHJiH c ororHyroH BBepx saaneH kpomkoh. V 
3THX npo(i)HJieH nepeMemeHHe u.a. npoTHBonojioncHo onn- 
caHHOMy. y HHX Ha MaJibix yrjiax araKH u,a. naxoAHrcn y ca- 
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Moft nepejiHeft kpomkh h c yseJiH^enHeM yrjia ataKH He- 
MHoro nepeMemaexcH Hasa/i; caMoe saiiHee nojio>KeHHe u.a. 
aaHHMaex npH KpHXHHecKOM yr.ne axaKH, ^KoxAa UJi- waxo- 
/IHXCH Ha 22% AJiHHH xopAbi OX nepeiXHeS kpomkh KpbiJia. 
TaKHM o6pa30M, h y sxoh rpynnbi npo4)HJieH u./i. cxpeMHx- 
CH noaoHXH k 25% A^aHHbi xopAbi (ho xojihko c oSpaxHOH 

CTOpOHbl). 

K xpexbeH rpynne npHHajiJie>Kax cHMMexpHHHbie npocpH- 
.iH. y HHX npH JiexHbix yrjiax axaKH U-A. inepeMemaexcH ne- 
3HaHHXeJlbH0 H SHHHMaeX nOHXH nOCXOHHHOe n0A0>K6HH6 
npH6jiH3HxejibHO Ha 25% a^hkh xopAbi ox nepeAHefi KpoM- 
KH. 

CpeAHMH aapoAHHaMHMecKaH xopA^. PaccxoHHHC ox 
ueHxpa AaBAeHHH ao nepeAHeft kpomkh KpbiAa h ox uenxpa 

XH>K6CXH XO>K6 AO IlOpOAHCH KpOMKH KpblAa Bbipa>KaiOX B 
npoueHxax aakhu xopAbi. Ho khkoh xopAti? Ecah caMOACX 
HMeex KpbiAO npHMoyroAbHOH ^^opMbi, xo saxpyAHeHHH ne 
BCxpexHxcH, xaK KaK AAHHa xopAbi no BceMy pasMaxy oah- 
HaKOBan. CAO>KHee, KOXAa caMOAex HMeex xpaneuneBHAHoe 
KpblAO, 3AAH.nXHHeCK0e HAH CXpCAOBHAHOe, y KOXOpbIX AAH* 
Ha xopAbi MeHHexcfl no pasMaxy, haih kofah KpbiAo HMeex 
nonepeHHoe V, a xaK>Ke KOXAa caMOAex HMeex Asa KpbiAa 
(6HnAaH). Mxo6bi pemnxb 3xox Bonpoc, aah bchkoxo Kpbi- 
Aa H HaxoAHx cpeAHioio aspoAHHaMHnecKyio xopAy (coKpa- 
menno CAX). 

CpeAHeS a3poAHHaMHnecKOH xopAOH Aan- 
Horo KpbiAa HasbiBaiox xopAy ycAOBHoro npHMoyroAbHoro 
KpbiAa, a3poAHHaMHnecKH paBHOueHHoro AaaHOMy KpbiAy 
H HMeioluero c hhm oAHHaKOByio nAomaAb. 

Cyxb AOAa, cAeAOBaxeAbHO, b xom, nxo Aio6oe KpbiAO 
(hah ABa KpbiAa SHHAana) kak 6bi saMenHiox npn pacnexe 
XaKHM KpblAOM npHMOyrOAbHOH (J)OpMbI, KOXOpOe^ HMCAO Dbl 
xy >Ke noA'beMHyio cHAy h xox me npoAOAbHbift mombiix 
nOA^beMHOH CHAbI OXHOCHXeAbHO nOnepCHHOH OCH z, HXO H 
AaHHoe KpbiAO. B npouenxHbix aoahx 3xoh xopAbi h Bbipa- 
>Kaiox paccxoHHHH, onpeA^AHiom'He noAo>KeHH5i u.A. KpbiAa 
H u-x. caMOAexa. 

CpeAHioio aSpOAH'HaMHHeCKyK) XOpAy oSbIHHO HaXOAHX 
pacnexHbiM nyxeM, ho b KeKOxopbix cAynanx ee mohcho on- 
peAeAHTb rpa(J)HHecKH. B KanecxBe npHMepa yKa>KeM npo* 
CXefiiUHH 0n0C06, npeAAOH^CHHblH npocj). B. C. nblUIHOBblM 
AAH onpeAeACHHH CAX xpaneuHeBHAHoro KpbiAa. Ho axoMy 
cnoco6y k AAHHe uenxpaAbHOH xopAbi b) (pnc. 92) npaSaB- 
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Phc. 92. npocTefluiHH cnoco6 onpeflejieHHH CAX 
TpaneuHeBHAHoro Kpwjia 


;iHK)T flJIHHy KOHUeBOH XOpAbI 62, 3 K 4^HHe KOHIiCBOH — 
fljiHHy ^ueHTpajibHOH xopflbi; coeflHflHB nojiyTOHHbie tomkh 
npHMOH, HaxojiHT TOHKy nepecBVGHHH ee co cpeirneH jih- 
Hnefi TpaneuHH. OpoBeaH aepea ary Toaxy annHio, napaa- 
aeabHyio xopaaM, noaynaiOT CAX Kax oipesox Mejxay ne- 
peaneft H saaneft xpoMxa.MH TpaneuHeBHaHoro xpbiaa. 

HyjKHo cxasaxb, aro npa axcnayaraanH caMoaexa on- 
peaeaaxb CAX ne npHxoaHxcH, xax xa.x ee seaHaHHa h no- 
aoxiCHHe oSbiMHo aaK)xca b xexHHaecxoM onHcaHAH caMo- 
aexa. 


§ 73, UEHTP TJDKECTH CAMOJIETA 

I-te,HxpO'M xHJxecxH caMoaexa HaabiBaexcH 
xoaxa npHaoxeHHH paBHoaeHcxByK)meH cna Beca Bcex ero 
aacxeS. B noaexe h Ha 3eMae ueHxp TH*ecxH ne MeHaex 
CBoero Mecxa, ecaa xoabxo BeanaHHa h pacnoao>xeHHe rpy- 
30B OCXaXJXCH HeH3MeHHbIMiH. 

Koraa caMoaex HarpyjxeH (fopioaee, axHna* h np.), 
UBHxp x-BJKecxH 3aHHMaeT Hecxoabxo HHoe noaoJxeHHe, ae.M 
y xoro ace caMoaexa nycxoro, npaaeM HSMeHeHHe Beca rpy- 
3 ob h hx nepeMemeH'He Mojxex Bbi3Baxb nepeMemeHHe u.x. 
(b cxopOHy doabiueft HarpyaxH). KoHcxpyxxop cxapaexca 
pacnovxaraxb rpysbi xax, hxo6h npn HSMeHeHMH narpyaxH 
nepeMemeHHe u.x. 6biao xax mohcho Meubuie, ho coBceM 
H36e}Kaxb ero HeBoaMoacHo. Ppysbi Bceraa pacnoJioaceHbi 
(pa3H6ceHbi) Soabiue no aanne caMoaexa, neM no Bbicoxe, 
noaxDMy h nepeMemeHHe u.x. SbiBaex 6oabme no aanne ca- 
Moaexa, hcm no Bbicoxe. Ho bo Bcex caynanx u.x. Haxoa'HTC.B 
JioaaaH nepeanefl xpoMXH xpbiaa. 
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§ 74. UEHTPOBKA CAMOJIETA M HEPECHET EE 

LteHxpoBKOH caMojiexa nasbiBaexcH nOiXOKeHHe 
ero ueHTpa thkccxh oxHOCHxejibHO KpbiJia, yKa^sbiBaeMoe 
oSbiHHo B npoueHiax cpe^HeH aspoAHHaMH^ecKoft xopzibi. 

riycxb HaM HBBecxHo noJio>KeH'He uempa iHKeciH caMO- 
jiera h nojioJKeHHe cpe^HeH aspoAHHaMHMecKOH xoip^Abi Kpbi- 
Jia (pHC. 93 , a). OnyciHB h 3 u.x. nepneHAHKy^np na .xhhhio, 



Phc. 93. UeHTpoBKa cbmojicth h HSMeHeane ee npn iiaMeHenHn 
HarpysKH 


npoBeAeHHyio nepnenAHKyjiHpHo xopAe Kpbijia y ee HocKa, 
H BTopoH nepneHAHKyjiH.p — na xopAy, nojiynHM abb pac- 
CTOHHHH Xt h //t ; nepBoe iH 3 HHX AacT no.io}KeHHe u.T. no 
A*nHHe caMOJieia, Bxopoe — no Bbicoie ero. ZIjth yAoSciBa 
3 TH paccTOH.HHH oSbinHO Bbrpa>KaioT B npouenrax (coxbix 
AOAHX) AJIHHbl CpeAHCH aSpOAHHaMnneCKofl XOpAbI a^p- 

ripHMep. JXjinna cpeAHeft aspoAHHaMHwecKOH xopAw ^cp-a3p^ 
= 2000 MM, paccTOHHHe Xr = 640 mm, paccxoaHiie yj = 60 mm. Bm- 
pasHTb ueHTpoBKy caMOJieia b npoueHtax CAX. 

JXjih SToro HaAO Bejinminu Xj h yj pasAejiuib Ha A^HHy xapAu 
H yMHOHCHTb HB 100. CjICAOBaTeJlbHO, 

, - % = . 4 ^ • 100 = 32 % ; 


asp 

3 't , 

^cp- aap 


2 0(,0 
60 

2 OOO 


. 100 3^0. 
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HaH6o.nee BajKHbiM HBJiHercH noJiojKenHe ueHtpa xHJKe- 
CTH no caMojiexa, nocKOJibKy oho Moncex aaiviexHO 

H3MeHHXbCH B SaBHCHMOCXH OX HaxpySKH CBMOJICXa H XCM 
caMbiM BviHHXb Ha CFO npoiio./ibHyK) ycxoHHHBocxb H ynpaB- 
♦XHeMocxb. rioaxoMy na npaKXHKe i^enTpoeKou caMOAera m- 
CTO naabieatOT noAoofcenue i{eHTpa thmcctu no dAune cumo- 
Aera, x, e. paccTOHHue x^, ettpaoKennoe e npoUfCHTax CAX. 

ripH SKcnjiyaxauHH caMOJiexa ziejiaxb pacnex uenxpoB- 
KH He npHXOAHxcH, xaK KaK ueHxpoBKa, KaK H CAX, o6biq- 
Ho yKasbiBaexcH b xexHnnecKOM onHcaHHH caMOJiexa. 0;^- 
iHaKo npH HSMeHeHHH BapHaHxa sarpysKH uenxpOBKa Me- 
iHHexcH. JlexHHK Bcerjia AOji^KeH noMHHXb o6 sxom h ynn- 
TbiBaxb HSMeHeHHe uenxpoBKH, xax KaK ynpaBJiHeMocxb h 
ycxoHMHBocTb caMOJiexa aasHcnx rjiasHbiM o6pa30M ox 
UeHXpOBKH. 

HarpysKa Moncex 6bixb HSMeHena nepeji nojiexoM h Me- 
HHexcH B nojiexe. Ko.HcxpyKxop caMOJiexa npe^ycMaxpHBa- 
ex KOJieSaHHH uenxpoBKH h HaiSHanaex <nonycxHMbie npene- 
tJibi HSMCHeHHH 66. FIpH SKcnjiyaxauHH caMOJiexa ueHxpOB- 
Ka .He ;iojix<Ha BbixoziHXb h 3 naMenennhix npe^ejioB. Oxcio- 
Jia cjie^yex, nxo b rex cjiynanx, Korjia sarpysKa caMOJie- 
xa nepeji nojiexoM bhixojihx sa oSbinHbie paMKH, na^o inpo- 
Bepnxb, HacKOJibKO HSMCHHjiacb ueHxpoBKa, a <aJiH sxoro na- 
Ao yMexb nepecHHxaxb uenxpoBKy (h ecjiH nocjie npoBep- 
KH OKa>KexcH, Hxo ueHxpoBKa Bbimjia sa jionycxHMbie npe- 
ACJibi, Hajio cooxBexcxBeHHo HSMenHXb aarpysKy caMojiexa). 

npH nepecnexe uenxpoBKH mo>kho HcxonHXb h3 ueHxpoB- 
KH nycxoro caMOJiexa h nafixH ee HSMeneKHe H3-3a noMe- 
meHHHx B caMOJiex rpyaoB. Ecjih uenxpoBKa npn onpejie- 
JieHHOH HarpysKe H3BecxHa, xo naao onpenejiHXb ee iH3Me- 
HeHHe H3-3a iio6aBjieHHH h chhxhh Apyr-Hx rpyaoB. 

riycxb HaM H3BecxH0, HanpHMep, nojiox^eHHe u.x. caMo- 
Jiexa 5Ik-I8 (pHC. 93,6) npH HeKoxopoM ero sece G. Cnpa- 
uiHBaexcH: KaK hsmchhxch ueHxpoBKa, ecjiH nojioHCHXb jio6a- 
BOHHbiii rpya G\ no3aa.H u.x. Ha HCKoxopoM paccxoHHHH I 
ox Hero (nanpHMep, noMecxHXb na sajXHee cHuenbe ne oai- 
Horo, a AByx neJiOBCK)? 06o3HaqHM paccxoHHHe, na koxo- 
pOM npofiiiex CHJia hoboxo Beca C + Gi ox npea^HeH uenx- 
poBKH, qepes Ax. Tax kbk paBHOixcHCXByiomaH AByx napaji- 
JieJibHbix CHJi jieJiHx paccxoHHHe Me>KAy cHjiaMH o6paxHo 
npO'nopUHOHajibHo chjibm, xo, cjiejiOBaxejibHo, 

Gi 

/ — dx G 
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npeo 6 pa 3 yH sxy nponopuHio, nojiywM: 

GAx = G\l — GiAx; 

GAx -)- GiAx = Gi/; 

Ax(G + Gi) = G 1 / 2 , 

OTKy;ia 

G + Gi • 

TaKHM o6pa30M, BeJiHHHHa cMemeHHH u.t. ot oahofo 
nojioHceHHoro rpysa paBHa MOMenry 3 Toro rpysa, ag/ibhho- 
My Ha HOBbiH no./ieTHbiH Bee caMOJieia. 

BeAUHUHa cMeu^eHiin i{. r. ot HecKOAbKux noAooiceHHbix 
UAU cHHTbix epyaas paena aAsedpaunecKou cynue mombh- 
TO 6 OT 6C6X 2py306, dBABHHOU HCt OKOHHCLTBAbHbiU ttOABTHbLU 
eec caMOABTa.' ^To6h\ BbipasHTb 3 to npaBHJio T0>Ke b bhab 
4)opMyAbi, o603HaHHM Beca noJioKeHHbix rpysoB nepes Gi, 
G 2 , G 3 ..., a Beca CHHTbix — nepea G/, G 2 ', G 3 '..., Bee 
caMOAera jio HSMeHCHHH narpysKH — nepes G, paccioHHHH 
OT U.T. AO rpyaoB — Hepea / c cooTBCTCTByiomHMH hhack- 
eaMH (pHC. 94). TorAa nojiy^HM cjieAyiomyK) (})opMyAy: 

(Gi /i + G2 ^2 + O 3 + ^2 ' ^2 ' + ^3' 

“ " G + (Gi +G 2 +G 3 + — (G/ H- Ga' + G 3 ' +. . 0 

PaCCTOHHHH I AAH HOAOJKeHHblX HAH CHHTblX rpySOB HO- 
SaAH U.T, SyACM CHHTaTb, KaK 3 T 0 npHHHTO, nOAO>KHTeAb- 
HblMH, a AAH nOAOJKeHHblX HAH CHHTblX BHepeAH U.T. OT- 
pHUaTeAbHblMH H TaKHM 06 pa 30 M yHTeM 3 HaKH MOMCHTOB. 

Sa^ana. CaMOJiei hmcji ueHTpoBKy aTt = 30% CAX. FlepBOnaqaAb- 
HMH nojieTHbiH B0C G = 1500 ^ca; xtJiHHa CAX — 2,5 m . HoAO^enbi 
rpysbi: Gi = 60 K3 Ha paccTOflHHH l\ =0,8 m\ Ga = 30 k3; G — — 0,5 m, 
rpysH: Gj = 140 fee, /j = 1,0 M] G 2 =20 /ca, I 2 == 0,8 m 



Phc. 94. no.ic)>i\nTejibHbie h oTpHuaiejibubie MOMeHTbi nojio>KeHHbix 
H CHHTblX rpyaOH 
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OnpeAe^HTb CMemeHHe u.t. h Hoeyio ueHTpoBKy caMo^iera .Vn- 
Otbct. 

= — 2,52% CAX; 
a:ti= 27,48% CAX. 


B aaKJimeHHe npHBOflHiM npeaejibHo saiiHHe h npe- 
HOJibHo nepe/iHHe ueHTpoB,KH caMojieTOB Hk-IS h Hk-II. 


CaMOjieT 

nojieiHHH 
Bee, K2 

UeHxpoBKa, % CAX 

npe;iejibHo npe^iejibHo 
nepe,HHHH 

51k-18 

1120 

28,5 



929 


17,5 

Hk-II 

2380 

26,4 



2200 


23,4 


§ 75. nPOAOJIbHOE PABHOBECHE CAMOJIETA 

npofloJibHbi'M paBHosecHeM caMOJiexa iHasbi- 
BaeicH laKoe ero cocTOHHHe, Koraa aeftcTByiomHe Ha caMo- 
nei CHjAbi He BbiBbiBaror BpameHHH caMOTiera BOKpyr none- 
peWHOfi OCH Z (cm. pHC. 90). /fjIH npOAOJlbHOrO paBHOBeCHH 

Heo6xOilHMO paBHOBeC'He npoaOJIhHblX MOMeHTOB nHKH- 

pyroiuHx H KaOpHpyromHx, t. e. htoOh cyMMa momchtob ot- 
HocHiejibHo OCH z 6bijia paBHa Hyjiro. 

KaKHe >Ke npoflojibHue .MOMeHTu AeftciByioT na caMOJier 
B ycTaHOBHBiueMCH npHMOjiHHeftHOM nojiere? 

_^nycTb ca.Mo,aeT coBepuiaei ycTaHOBHBUiHHCH npAMOAH- 
HeflHbiH nojieT (pHC. 95, a). Ha caMOji-ex aeftcxByioT; CHAa 
Beca G, noAbeMHaa chab Y, ghab AoSoBoro cojipoxHBAe- 
HHH Q H CHAa xarH BHHxa P. Hb hhx chab Beca Bceraa 
npHAojKeHa b uenipe xHJKecxH, CAeAOBaxeAbHo, MOMenx ee 
oxHocHxeAbHo AioSoft OCH, npoxoA5iin,efi Hepes u.x., Bceraa 
paseH HyAK). HoAbeMHaH chab Y HMeex oxHOCHxeAbHo och 
z (nepneHflHKyAHpHofl haockocxh Mepxeno) HeKOxopoe 
nACHO a, H ee MOMenx Ta b AannoM CAyaae cxpeMHXca no- 
Bepnyxb caMOAex b cxopoHy KaOpapoBaHHa, x. e. yBeAHHHib 
yroA axBKH. Hxo Kacaexca chah aoSobopo conpoxHBAeHHa 
H cHAbi xHr,H, xo AonycxHiM HOKa, Hxo HanpaBAeHHe bxhx oha 
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Phc. 95. Momcht KpbLia b ropH30HTa.nbnoM iioJieTc: 
— KorAa u.T. caMOJieTa jiokht noaaAH u.a- KpbiJia; 
6 — KOPAa u.T. waxoAHTCH BuepeAU u.A. 


npOXOAHT 4ep&3 U.T., T. e. M0M6HTbI HX OTHOCHTCJILHO OCH 

2 6yji6M noKa cuHiaib paBHbiMH nyjiK). npH laxoM yc.TO- 
BHH Heo6xo;iHMO ypaBHOBeCHTb TOJlbKO MOMCHT nO;n>eMHOH 
CHJibi Kpbijia. 3Toro HaAO ropH30HTa;ibHoe OinepeiiHe 

ycTaHOB'HTb xa.K, mo6bi oho cosa^-^o HeKOTOpyio no/ix»OM- 
Hyio cHJiy Fr.o, HanpaBJieHHyio BBepx, MOMeux Koxopofi b 
naHHOM cjiynae fiyA^x riHKHpyiomHM h paBHbiM no Be/iiiHH- 
He MOMGHxy noAx>6MHOH CHJibi Kpbbia. PaBHOBCCHc 6yAex, 
cjieAOBaxeAbHO, np-H ycJiosHH, mxo 

=^ro^- 

Ecjih ueHxp xH>KecxH caMOJiexa 6yAex HaxoAHXbCH He 
nosaflH, a BnepesH ucHipa flasjieHHB Kpujia (pnc. 95,6), 
xo MOMeHx noAx>eMHOH ghjibi KpbiAa 6yAex nHKHpyiomHM h 
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litjlH ypaBMoBeiiiH&aHMfl ero Haao ropHaoHTajiBHoe onepe- 
HHe HarpysHTb csepxy, t. e. ycTanoBHTb ero rax, 'ixoSbi 
CHJia Vr-o 6bi;ia HanpaBjicna CBepxy bhhb. Cytb aejia ot 
STO rO .He HBMeHHTCH, H paBHOBeCHe 6ya,eT, KOHeH.HO, OnHTb 
npH yc;iOBHH, HTO Ya — Yr.oLr.a. 

riHKHpyiomHe MOMeHTbi ycHOBHJiHCb CHHTaxb oxpHiia- 
xejibHbiMH,^ a KaSpapyrouiHe — nojio}KHxe.xbHbiM.H. MoMeHx 
nonbeMHofi CHJibi xpujia ahh KpaxKocxH HasbiBaiox npocxo 
MOMCHXOM KpblJia, a MOMeHX inOflbeMHOH CHHU ro- 
pHBOHxajibHoro onepeHHH — MOMenxoM ropHSOH- 
xajibHoiro onepeHHH. OoBTOMy ycjioiBHe paBHOBecHH 
MOMGHXOB B HcpBOM cjiywae MO)KeM aanHcaxb xan: 

■^Kp = — /Wr o. a BO BXOPOM — Mkp = Mr.o 
hjih ,b ofioHx cjiynaHX tB'K; 

^Kp “f- Af r.o “ 0* 

MoMeHx Kpbuia h momcht ropHBOHxajibHoro onepeHHH — 
HaHSojiee BHaqHxe^bHue nponojibHue MOMeHXbi. KpoMe 
HHX, SHa^IHTeJIbHblH MOM0HT MO>K6T ^aXb CHJia THPH BHHTa, 

Kor;ia HanpaBjieHHe ee iHe n-poxonHt tjepes u.t., hjih, kbk 
roBopBT, Koraa HMeercH dei^eHTpat{UH rneu, KpoMe MOMen- 
xa HenocpejoLCXBeHHO ox chjih xhxh, paSoxaiomHH bhhx bu- 
sbiBaex eme MOMenx ox HSMeneHHH noax^eMHOH CHjihi ro- 
pHBOHxajibHoro onepeHHH noJi BJiHHHneM cxpyn BHHxa. 

HaKOiHeu HeKoxopbie MOMenxbi jiaiox h ghjih Jio6oBoro 
conpoxHBJieHHH KpbiJia, (})K)3eJiH}Ka, onepeHHH h np. Ch- 
jibi 3XH BsaHMHo napa./iHejibHbi H Hanpa-BjieHbi .npoxHB asH- 
H<eHHH, npHHeM HanpaBjieHHH hx Moryx npoxoiiHXb Bbime 
HJiH HH>Ke U.X., cjieaoBaxejibHo, MOMenxbi hx Moryx 6bixb hh- 
KHpyiomHMH H KafipHpyiomHMH, X, e. Moryx nojiHocxbio 
'HJIH HaCXHHHO ypaBHOBeiHHBaXbCH. 

HxaK, CLABedpauHecKCLH cyMMa ecex MOMeuToe othocu- 

TCAbHO OCU Z dOAOiCHCL 6blTb pUeHCL HyAtO, 3x0 ycJiOBHe 3anH- 
cbiBaiOT xaK (o6o3HaqaH cyMMy rpenecKOH SyKBofi 2 — 
CHrMa): 

HiMz = 0 . 

HaH6ojiee Ban^HbiMH inpoaojibHbiMH MOMenxaMH hbhh- 
K)xcH MOMeHx KpbiJia, MOMeHx ropHsoHxajibHoro onepeHHH 
H MOiMeHX CHi/Ibl XHFH BHHXa. (BKJlIOHaH JlBHCXBHe CXpyH BHH- 
xa Ha onepeHHe). B cjieayiomHx naparpac})ax paccMoxpHM 
BJIHHHHe 3XHX M0M6HX0B Ha HpOAOJIbHOe paBHOBeCHe CBMO- 
Jiexa. 
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§ 76. BJIHJIHHE MOMEHTA KPblJlA HA HPOflOJlbHOE 
PABHOBECHE 

MoMeHTOM KpbiJia HasbiBaexcH npoHSBeaeHHe noA- 
Hofl aapoaHHaMimecKoft chjiu R KpuJia na ee riTieno r flo 
nonepcHHOH och z (pac. 96, a): 

Mkp-= ~ Rr 




Phc. 96. MoMeHT Kpujia 


(r^e 3HaK Mmiyc noKasbiBaer, ^ro npH bshtom HaMH BsanM- 
HOM pacnoJio>KeHHH U-Zi- KpbiJia h ix.t. caMOJieia momcht 
K pbiJia nojiy^aeTCH .nHKHpyiomHM) . 3 to HeyzioSHoe Bbipa* 
HceHHe MOMeHTa Kpbijia mo>kho 6e3 Sojibiiiofl norpeiUHOCXH 
3aMeHHTb 6ojiee npocTbiM. 

JXjih 3 Toro pa 3 JiOH<HM cHJiy R m jXBt cociaBJiHioiHHe: 
BAOJib cpeaneH aapoAHHaMH^ecKOH xopjibi h nepneHAHKy- 
jiHpHo eft (pHC. 96,6), noJiy^HM CHJibi Yi h Qi. Ecjih ziony- 
CTHTb, ^TO u.T. eaMOJiera Jie>KHT Ha cpenHefi aapoAHHaMHHe- 
CKoft xopjie, TO MOMeHT CHJibi Qi oTHocHiejibHO OCH 2 6y- 
ji,eT paBCH HyjiK). B xaKOM cjiynae momcht KpbiJia SyACT pa* 
Ben npoHSBe/ieHHK) CHJibi Y\ na ee ruieno ;io och 2 ; nocJieA- 

Hee, KaK BH/IHM, paSHO paSHOCTH paCCTOHHHft OT U.A. H 
U.T. no nepenHeft KpoMKH CAX, KOTopue oSoanaHHM coot- 
BeicTBeHHo nepes h Xt (3th pacciOHHHH, HanoMHHM, 
npHHHTo Bbipa>KaTb B npoucHTax CAX). 

TaKHM o6pa30M, MOMCHT KpblJia OTHOCHTCJIbHO OCH Z 

sanHLueTCH Tax: 

iM^Kp “ -^t)* 
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Ho npH Majibix yrjiax araKH iCocraBJiHiomaH Yi Majio or- 
jiH^iaeTCH OT noABeMHOH ghjih KpbiJia, t. e. Y. Cjicao- 

BarejibHo, 

Mkp = — Y x^), 

rio 3T0H 4)opMyjie y>Ke neipy/lHo no/icraxaTb sejiHHH- 
iiy MOMCHTa KpbiJia. 

MT06bI BblHCHHTb, KBK BJIHHeT MOMeHT KpblJia iHa npO- 

jlojihHoe paBHOBecHe caMOJieTa, Ha^o sHaxb, b saBHCHMo- 
cxH ox KaKHx (jjaKxopoB H3MeHHK)TCH BejiH^HH H Ha-npaB- 
.XeHHe MOMOHXa KpblJia H KBK OHH HSMeHHIOXCH. 

MoMenx KpbiJia saB-HCHX, kbk bh^hhm, ox BeJiH^HH 7, 

H Xx. Ha H;HX HOJiBeMiHaH CHJia Y SaBHCHX, B CBOK) OHepe^b, 
OX yrjia axaxH h CKOpocxH nojiexa. BeJiH^HHa x. e. no- 
Jio^eHHe IX.JI. KpbiJia, aaBHCHx xan^e ox yrjia axaKW. C;ie- 
zioBaxejibHo, momchx KpbiJia saBHCHx ox yrjia axaKH. Oa- 
HaKo 9X0 eme ne see. 

rfjieqo no/^BeMHOH ghjibi (Xj^ — Xt) 6yAex HSMeHHXbcH 
H c HaMeneHHeM paccxoHHHH Xx, npH^eM Momex nojiyHHXb- 
CH xaK, ^To u.x. caMOJiexa OKajKexcn noaajiH u.ji. KpbiJia, 
X. e. HSMCHHXCH He XOJIbKO SeJIHHHHa MOMeHXa, HO H ero 
HanpaBJiBHHe (MOMenx KpbiJia exanex xafipHpyioiUHM). 
Cjie;iOBaxejibHo, MOMeHx KpbiJia aaBHCHx eme ox nojiOH<eHHH 
u.x. caMOJiexa, x. e. ox ero uenxpoBKH. 

XaKHM o6pa30M, MOMeuT KpbLAa saeucur or yeAa araKU 
u tieHTp06Ku caMOAera, 

3xy aaBHCHMocxb oSbiqno Bupancaiox MaxeMaxHMecKH, 
HO Mbi noKanceM ee Ha npocxeKUieft cxeMe, H3o6pa}KeHH0H 
Ha pHC. 97. Ha 9xoh cxeMe uanbi npHSjiHSHxeJibHbie nojio- 
>KeHHH u.u. KpbiJia (y npocJiHJiefl nepBoii rpynnbi) np-H hg- 
xHpex pasHbix yrjiax axaKH h npH6jiH3HxeJibHbie nojio^KeHHH 
U.x. caMojiexa npH nexbipex pasHbix uenxpoBKax (paccxoH- 
HHH x^ H Xt He o6o3HaqeHbi, Hxo6bi He aarpoMOH^axb cxe- 
My). riocMoxpHM, Hxo noKa3biBaex 9xa cxeMa. 

. ripH ueHX'poBiKe 25% CAX (BepxHHH pnu) momckx 
K pbiJia nojiyHaexcH HHKHpyioiuHM na Bcex yrjiax axaKH — 
ox ao AO aKpHTiHOCKOJibKy Ha Bcex yrjiax axaKH u.a* Kpujia 
naxoAHxcH noaauH u.x. caMOJiexa. 

npH UeHXpOBKe 30% (BXOpOH pHA CBepXy) MOMeHX Kpbi- 
Jia Ha Bcex yrjiax axaKH, x. e. npH jiioSom pen^HMe nojiexa, 
Bce eme ocxaexcH nHKHpyiomHM, xoxh h yMonbrnaercH no 
aScojiioxHOH BejiHHHHe c poexoM yrjia axaKH (c yMenbuie- 
HHeM CKopocxH nojiexa). 
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Phc. 97. SaBHCHMOCTb MOMenta Kpujia ot yrjia aiaKH h ot 
ueHTpoBKH caMo.jieTa 


ripH ueHxpoBKe 35%, t. e. 'n:pH ^ajibHeftiueM nepeMeme- 
HHH U.T. Hasajl, MOMCHT KpblJia HOJiy^aeTCH nHKHpyiOmHM 
TOJibKO Ha Majibix yrjiax araxH, aaxeM cTanoBHicH paBHbiiM 
HyjiK) (Kor/ia u.a. KpbiJia coBnaiiaeT c u.t. caMOJiexa), a 
ziajibine cxaHOBtHTCH y^e Ka6pHpyK)mHM, aospacxaH no 
Mepe npH^JiHH^eHHH k KpaxanecKOMy yrjiy axaxH. 

ripH ueHxpoBice 40%, t. e. npn eme fio.nbuieM nepeMe- 
meHHH u.x. -HaaaA, momckx KpbiJia yme na Ma.ibix yrjiax 
axaKH cxaHOBHxcH KaSpnpyiomHM, h neivi 6o.;ibine yroji 
axaKH, xeM 6ojibiiie Ka6pHpyiomHH momckx. 

Hb CKasaHHoro mo>kho c^ejiaxh c/ieiiyiomHe BbiBo;xbi o 
BJiHHHHH MOMeHxa KpbiJia HH npo^oJibHoe paBHOBCCHe ca- 
MOJiexa: 

1. Hcm 6oJiee nepeziHefl 6y;iex ueHxpoBKa, xeM Oojibme 
Sy^ex HHKHpyiomHH momckx Kpujia; nosxoMy b cnynae yBc- 
.iHHeHHH no KaKOH-jiHOo npHMHHe yrjia axann momcht Kpbi- 
Jia 6y;iex cxpeMHXbCH yMenbuiHXb ero. 

2. Heu 6ojiee 3a,jiHeH 6yAex ucHxpoBKa caMojiexa, xeM 
dojibiue SyAex KaOpnpyiomHH momckx KpbiJia; noBxoMy b 
c.nynae yBeJinnennH no KaKOH-AH6o npHniiHe yrna axaKH 
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MOMeHT Kipujia tyjier CTpeMHxbCH eme dojibuie ero yBejirt- 

^HTb. 

§ 77. BJIHHHHE MOMEHTA rOPH30HTAJIbHOrO OOEPEHH^ 
HA HPOAOJIbHOE PABHOBECME 

ropHSOHiajibHoe onepeHHe coctoht h.3 CTa6HJiH3aTopa h 
py.^H BbicoTbi, KOTopbie npeAciaBJiHiOT co6oh b ue;ioM He- 
6ojibiiioe KpbiJio, oSbiMHo CHMMerpHqHoro upo^ajin 
(pHc. 98). tloji AeficTBHeM BcxpeMHoro noxoKa onepeHHe 
pasBHBaex noA’beMHyio CHjiy Koxopan, AeflcxByn Ha 



njieno L r.o, cosAaex MOMeHx oxHocHxe^/ibHO nonepeuHofi och, 
X. e. 

•/^r. 0 ^r. o * ^r. o 

(tab SHaK.MHHyc noKasbiBaex, nxo mombhx b AannoM CAy- 
nae noAynaexcH nnKHpyiomHM). 3xox MOMenx saBHCHX 
XAaBiHHM o6pa30M ox BeAHHHHbl inOA'bBM.HOH CHAM OHCpe- 
HHH (OAeno ee MOHCHO CHHXaXb HOCXOHHHMM), nOCACAHHH 
5Ke saBHCHx ox yrAa axann onepeHHH, sa KoxopbiS npHHH- 
Maiox yroA axaKH CTa6HAH3axopa, h ox 'npoc{)HAH onepe- 
HHH, MeHHiomerocH npH noBopoxe pyAH bmcoxm. Cabaobh- 
XeAbHO, MOMCHT a0pU30HTaAbH020 OtiepeHUH SaeUCUT OT 
yaAa aruKu cTaduAusaropa u ysAa OTKAonenuH pyAH ew- 
COTbt. 

ypAOM axaKH cxa6HAH3axopa nasbiBaexcH 
yroA Me>KAy xopAoft cxaSnAHsaxopa h iHanpaBAenneM na- 
6eraK)mero na Hero noxoKa. XopAa cxaSHAHsaxopa, Boo6me 
roBopH, He napaAAeAbHa xopAe KpbiAa h cocxasAHex c aeS 
yroA ycxanoBKH cxaGHAHsaropa (pcT. VroA Me>KAy xopAofl 
cxa6HAH3axopa h HanpaBAenneM BoaAyuiHofl CKopocxH ca- 
MOAexa 6yAex a + 9cT» KaaaAocb 6bi, hxo 3xo h ecxb yroA 
axaKH cxa6HAH3axopa. Ho hoa AeflcxBHeM KpbiAa noxox 
OXKAOHHeXCH OX CBOeXO HanpaBAeHHH BHH3 Ha HeKOXOpMfi 
yroA e (sncHAOH), Ha 3 MB,aeMMH yrAOM CKOca no- 
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TOKa. CjieAOBarejibHo, yroji aiaKH cTafiHJiHsaxopa, t. e. 
ropHsoHiajibHoro onepeHHH, nojiy^nM, buhth yroji CKOca 
noTOKa H3 yrjia a + cp^^: 

acT =a 4- cpcT —• e. 

nocMOTpHM renepb, kbk hsmchhiotch no^'beMHan CHJia 
ropHsoHiajibHoro onepeHHH h ee MOMeHi OTHocHiejibHO och 
z B saBHCHMocTH OT ypjia aiaKH cTaSHJiHsaTopa h yrjia oi- 
KJIOHCHHH pyJlH BbICOTbl. 

Kor^a yroji aiaKH ciadHJiHsaiopa paBen HyjTio, to npH 
HefiipajibHOM nojioH<eHHH pyjiH Bbicpibi (pnc. 99, a) noA'beM- 
Han CHJia onepeHHH 6y;ieT pasna nyjiK) h HHKaKoro momch- 
la He nojiyMHTCH. Ecjih jieiHHK otkjiohht pyjib BbicoTM 
BHH3 (pHc. 99, a-1) Ha HeKOTOpbiH yro.i 6 (ziecabia), to 3T0 
dyziei paBHOCHJibHo yBejinneHnio yr;ia aiaKH cTa6HJiH3aTopa 
H Bbisosei noHBJieHne noziBeMinoH cHJibi, HanpaBJieHHofi 
BBepx, H MOMeHT 66 6yAeT HHKHpyiomHM, Ecjih }Ke .nemHK 
OTKJIOHHT pyjib BbICOTbl BBCpX (pHC. 99,a-2) , TO 310 BbI30- 
Bei noHBJieHHe noABeMHoft CHJibi, .nanpaBJieHHOH bhh3, h 
MOM eHT 66 SyAei KafipnpyiomHM. 



Phc. 99. HsMeHCHHe MOMCHra ropHsoHiajibHoro onepeHHH b aa- 
BHCHMOCTH OT yr^ia aiaKH h yrjia otkjiohchhh pyjifl Bhicoiu 


KoTAa yroji aiaKH ciaSHjiHaaiopa noJio>KHTeJibHbiH[, to 
IipH HeHTpaJIbHOM n0J10>KeHHH pyAH BbICOTbl (pHC. 99,6) 
noABeMHan chab 6yAeT HanpasAena BBepx h momcht ee 6y- 
ABT nHKHpyiOIUHM. ECAH ACTTHK OTKAOHHT pyAb BbICOTbl 
BHH3 (pnc. 99,6-7), to 3T0 BbI30BeT yBeAHHCHHe nOABeMHOH 
CHAbi H ee HHKHpyiomero MOMeHTa. Ecah >Ke acthhk otkaohht 
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pyjib Bbepx (pHC. 99,6-2), to 3to BbiaoBex yMeHbUieHHe ^on^• 
eMH’Ofi cHJibi M jiajKe mojkct HBMeHHXb ee nanpaBJieHHe n Ha- 
npaBJieHHe ee MOMeHxa — na o6paTHoe. 

Kor;ia yroji axaKH cxaSHJiHBaxopa oxpHuaxeJibHbift, to 
npH HeftxpajibHOM nojioKCHHH pyjiH Bbicoxbi (pHC. 99,0) 
noAX»eMHaH cHJia dy^ex HanpaBJiena bhhs m momcht ee 
6yAex Ka6pHpyK)mHM. Ecjih JiexMHK oxkjiohhx pyjib Bbicoxbi 
BHH3 (ipHC. 99,0-/), to 3X0 BbisoBcx yMeHbineHHe ino/i'beMHOH 
CHJibi H ;xa>Ke mo^kct HSMCHHXb ee HanpasjieHHe (h ee mo- 
Menxa) na o6paxHoe. Ecjih mg . jicx^hk oxkjiohhx pyjib bh- 
coxH BBepx (pHC. 99,0-2), to 3X0 BbiisoBex yBeJiHHeHHe ox- 
pHuaxeJibHOH nojix^eMHOH cHJibi H ee Ka6pHpyK)in.ero mo- 
MeHxa. 

XaKHM o6pa30M, otkjioihhh pyjib Bbicoxbi, jiexHHK mo- 
Hcex HBMeHHXb BejiHHHHy H HanpaBJieHHe noAT^eMHOH cHJibi 
ropHBOHxajibHoro onepeHHH, a xeM caMbiM — BejiHHHHy h 
H anpaBJieHHe ee MOMeHxa. CjieAOBaxeJibHo, c noMoiUbio 
pyjIH Bbicoxbi JieXHHK MOKeX ypaBHOBBOHXb MOMeHX KpblJia 
(h jipyrne npoAOJibHbie MOMenxbi, ecjiH ohh HMeiOTcn), t. e. 
MOHcex cosAaxb npoAO«/ibHoe paBHOBecne caMOJiexa. 


§ 78. BJ1H5IHHE MOMEHTOB CHJIOBOH VCTAHOBKH 
HA HPOflOJlbHOE PABHOBECHE 

Pa6oxaK)maH CHJioBaH ycxanoBKa bhhtoboxo caMOJiexa 
Aaex npoAOJibHbiH momcht chjih thch h, KpoMe xoro, npo- 
AOJIbHblfi MO^MCHX OX HBMeHCHHH nOATaeMHOKl CHJibi XOpH- 
soHiajibHoro onepeHHH b pesyjibxaxe AeHcxBiHH na Hero 
cxpyn BH'Hxa. no3xoMy, ecjin b noJiexe caMOJiex naxoAHJicH 
b npOAOJib-HOM paBHOBecHH, TO npH ebiKAfoneHUU ABHraxejiH 
OHO 6yAex HapyiiieHO BCJieAcxBHe HcnesHOBeHHH yKasa-HHbix 
MOMeHXOB. Ecjih nee caMOJiex 6biJi b paBHOBecHH na nJia- 
HiHpoBaHHH, TO npH B^KJiioHeHHH ABHraTCJiH OHO 6yAex Ha- 
tpymeHo BCJieAcxBHe noHBJieHHH yKasanHbix MOMeHXOB. 

CHJia XHFH Aaex npoAOJibHbift momcht, KorAa HanpaB- 
JieHHe OCH BHHxa npoxoAHx BHe ueHxpa xHHcecxH caMOJiexa, 
T. e. Koraa HMeexen AeueHxpauHH thth (pnc. 100, a). 
Ecjih HanpaBJieHHe chjibi xhth npoxoAHX Bbiiue u.x., Ae- 
ueHxpauHH HasbiBaercH BepxneH, ccjih HH>Ke — h h hc- 
Hefl. B nepBOM cjiynae MOMenx chabi xaph 6yAex hhkh- 
pyioiUHM, BO BxopoM — KaOpHpyiomHM. 

XteficxBHe cxpyH BiHHxa Ha onepeHHe 6oAee caohcho. 

riycxb caMOAex nAaHHpyex h na ero ropHSOHxaAbHoe 
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onepeH'He Ha6eraeT noTOK co CKopocibio V non yrjioM aia- 
KH a (pHC. 100,6), B pesyjibTaie Hero onepeuHe paaBBsaer 
nojx'bGMHyio CHJiy npH BKJiiOMeHHH ABHraxeJiH K CKOpO- 

CTH V iioSaBJiHexcH :CKO'pwxb cxpyii B-HHxa H .noJiyqaexcH 
pesyJibTHpyiomaH CKOpocxb Vi, npn^eM noxoK iiaSeraex 
Ha o.nepeHHe >nojx MenbuiHM yrjioM axaKH ai (xaK.KaK cxpyn 
BHHxa yBe/iHMHBaex CKOC noxoKa y XBocxa). Bc.TeACXBHe 



Phc. 100. BjiHJiHHe CHjioBOH ycTanoBKH Ha npoaojibHoe pasHo- 
BecHe caMOJicTa npH BepxHCH h nH^KHen AeueHTpauHH THrn 
H z^eHCTBHe crpyii BHHxa na ropHscHtajibHoe onepenHC 


ysejiHHeHHH CKopocxH noA'bOMHaH cH.xa onepeniiH jxojimn'd 
BospacTH, a BCJie/icxBHe yMeHbuieHHH yrjia axaKH AOji^Kua 
yMeHbiuHXbCH; b Hxore ona saiviexHO ne HSMeHHXCH, x. e. 
jieHcxB-He cxpyH BHHxa saMexHO .He napyuiHx paBHOBecHH 
caMOJiexa. 

Bbime paccMaxpHBajicH cjiynaH, Korjia noA'beMHan CHJia 
onepeHHH HanpaBJiena Bsepx h, cjieziOBaxejibHO, jxaer hh- 
KHpyiomHH MOMeHx. Ho coBpeMeHHbie caMOJiexbi, kbk npa- 
BHJio, HMeiox nepejlHioio ueHxpoBKy, a npH nepenHHx ueux* 
poBKax u.x. caMOJiexa o6biHHO naxo^xcH Binepe^H n.jx. 
KpbiJia H noaxoMy KpbiJio jiaex nHKHpyKDmHft moimerx, c.xe- 
AOBaxeJibHo, o«nepeHHe Aaaaxb .KaSpHpyiomnH mo- 

MOHx. HHbiMH cJioBaMH, onepeHHe ;xoj™ho 6bixb narpy- 
HceHO CBepxy, x. e, no;i'beMHaH CHJia onepeHHH h ero yroji 
axaKH nojiMHhi 6bixb oxpHuaxeJibHbiMH (pnc. 100,6, cnpa- 
Ba). 

Hycxb B 3T0M ojiynae CKopocxb V onnxb cooTBexcTByex 
HjiaHHpoBaHHK). FIpH BKJiioHeHHH ABHxaxe.XH cxpyH BHHXa 
yBeJiHHHT CKopO'CXb noxoKa y XBOCxa h cKopocxb cxaHeT V\, 
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npHMeM BoeiicTBHe cKOca noioKa yroji aiaKH 

3;iecb MHCJieHHo He yMeMbiUHTCH, a yseJiH^HTCH (ai>a). B 
pesy-zibraie y.BejiHHenHH ckopogth h yrjia araKH .no./i'beMHafl 
CHJia Yr.o BoapacTei (noKaaaHo nyHKXHpoM); cJiejiOBaTejib- 
HO, Ka6pHpyK)mHH MOMeHx onepeHHH saiviexHo ysejiH^HTCH. 

HxaK, B SojibiHHHcxBe c«/iyqaeB AeScxBHe cxpyn BHHxa 
Ha onepeHHe coa^xaex xafipHpyiomHH MOMeHx. 

PaccMoxpHM xenepb coBMecxHoe BJiHHHHe o6ohx onn* 
caHHbix npoAOJibHbix MOMeHxos Ha npoAOJibHoe paBHosecHe 
caMOJiexa. 

OpH SHaqHxejibHOH BepxHefi iieuenxpauHH thxh nocjiejx- 
HHH Aaex 6ojibmoH HHKHpyiomHH MOMeHx, KOXopbiH nepeBe- 
CHX Ka6pHpyK)mHH MOMGHX ox ZieficXBHH CXpyH BHHXa Ha 
onepeHHe. IloaxoMy npH BKJiioqeHHH ;iBHraxe;iH caMOJieT 
6ynex cxpeMHXbCH yMenbuiHXb yroji axaxH. XIjih npoxHBO- 
^leflcxBHH 3X0My HaAO cosiiaxb pyjieM Bbicoxbi aoSaBOHHbift 
KaSpapyiomHH momchx, x. e. Bsnxb pyqxy ynpaBJieHHH na 
ceSn H xaK Aepncaxb ee bo speMH Bcero n6.nexa na jDiaHHOM 
'pex^HMe. OpH BbiKJiioqeHHH ;iBHraxejiH nHKHpyiomHfl mo- 

MCHT OT THXH BHHXa H KadpHpyiOLUHH OX AeficXBHH CXpyH 
BHHxa Ha onepeHHe HcnesHyx, ho AoSaBoqHbifi KaSpnpyio- 
mHHf MOiMCHx pyjiH Bbicoxbi ocxaHexcfl H HOA AeficxBHCM exo 
caMOAex yBejiHHHT yxo;i axaxH (ccjih jiexHHK cBoeBpeMen- 
Ho He Aacx pyqxy ox ce6H). Opn BnesannoM HcqesHOBeHHH 
CHjibi XHXH (oxKaae ABHxaxejin), ocoSenHo Ha noA'beMe, xa- 
Kan omnSKa JiexHHKa (sanasAbiBaHHe) iMo^xer noBecxH K 
CBa.nHBaHHio caMo^exa na KpbiJio. 

ripH HH>KHeH AeueHxpauHH XHXH HOCJieAHHH Aaex Ka- 
6pHpyiomHH MOMeHx, a xax Kax momghx ox AeflcxBHH cxpyH 
BHHxa Ha onepeHHe xo>Ke KaSpnpyiomHH, xo b cyMMe nojiy- 
naexcH Sojibuiofl xaSpHpyiomHH MOMenx. CjieAOBaxejibHo, 
npH BKJiioqeHHH ABHxaxejiH caMOJiex 6yAex cxpeMHXbCH pea- 
Ko yBejiHHHXb yxoA axaxH. lloaxoMy jiJin ypaBHOBeiUHBaHHH 
3X0X0 KaSpnpyiouxexo MOMenxa JiexHHK Ao.nH<eH cosAaxb 
HHKHpyiomHH MOMenx, Aas pyqxy ynpaBJieHHH ox ceSa, h 
xaK Aep>Kaxb ee b xeneHne Bcexo nojiexa na AaHHOM pe>KH- 
Me, qxo, ecxecxBeHHo, noxpeSyex ox jiexHHKa nenoxopoxo 
HenpepbiBHoxo ycHJiHH. Flpn BbiKJiioqeHHH ABHxaxejin xafi- 
pnpyiomHH MOMenx HcnesHex, HHKHpyiomHH >Ke MOMenx py- 
JiH Bbicoxhi ocxanexcH h hoa AeficxBHeM exo caMojiex ne- 
peSAex Ha njiaHHpoBaHHe. 

TaKHM o6pa30M, noBeAenne caMOJiexa npn HHxcHeft Ae- 
ueHxpauHH XHXH oSpaxHo noBeAeHHK) npn BepxneH Aeuenx- 
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pauHH H Oojiee BbirouHO jxj\n JiexMHKa (b cjiy^ae oiKasa 
ABHraiejiH caMOJier caM nepexoAHT na njiaHHpoBaHHe). 

§ 79. nonEPEHHOE PABHOBECHE CAMOJIETA. 

BJIH5JHHE PEAKUHH BPAIUEHHH BMHTA 
HA nOHEPEMHOE PABHOBECHE 

rionepe^HbiM paBHOsecHeM caMOJiera 
HasbiBaeicH laKoe ero cocioHHHe, Koma AeftciByiomHe Ha 
caMOJiei CHJibi He BbisbiBanDT BpameHHH caMo^aeia Bonpyr 
nponojibiHofl ocH X (cm. pHc. 90). ZIjih nonepeHHoro paBHO- 
BecHH B npHMOJiHHeHHOM nojieie hcoOxozihmo paBHoaecHe 
KpeHHLUHX MOMeHTOB, T. 6. HT06bI CyMMa MOMeHTOB OTHO- 
CHiejibHo OCH X 6biJia paBHa Hyjiio: 

EM,=0. 

y BHHTOBoro caMOJiera Her aapoziHHaMHHecKofl cHMMer- 
pHH. ripOHCXOaHT 3T0 OTTOrO, HTO B nO.nCTe non BJIHHHHeM 
paSOTbl CHJIOIBOH ycraHOB^KH BOSHHKaer KpeHHlUHH MOMeHT, 
KOTopbiH npHXOAHTCH ypaBHOBeuiHBaib. PaccMorpHM yKa- 
SaHHOe BJlHHHHe CHJIOBOH yCTaHOBKH. 

BjiHHHHe peaKUHH BpameHHH BHHra Ha nonepeHHoe pae- 
HoeecHe. Cnjia rnrH onnoBHHTOBoro caMOJiera Jie>KHr b 
njiocKDCTH cHMMerpHH H, cjienoBareJibHo^ He napyuiaer no- 
nepeHHoro paBHOBecHH. Ho BCJiencrsHe BpameHna BHHra 
caMOJier naxoAHrcH non neficrsHeM KpcHHUxero -MOMenra, 
HanpaBjieHHoro b cropony, oSparnyio BpameHHio BHHra; 
aror MOMenr HasbiBaercH peaKrHBHbiM. hjih p e a k- 
unefl BpameHHH BHHra — MpeaK (pHC. 101). Hpa 
BpameHHH BHHra ero JionacTH, oKasbiBan naBJieHHe na bos- 
nyx, caMH HcnbirbisaiOT co cropoHbi nocjienHero ranoe >Ke 
BOsneHCTBHe, Koropoe mo>kho npencrasHTb b Bnne peaK- 
THBHOH napbl CHJI. TaK KaK BHHT KOHCrpyKTHBHO CBHSaH c 



Phc. . 101. PeaKTHBHbih MOMCHT BHHi'a H ypaBHOBemHBHHHe ero: 
a — nyieM oTKjioHenHH 3Jiep0H0B; 6 — nyieivt ysejiHueHHH yrjia 
ycT^HOBKH oAHoro H3 no.nyKpbj.nbeB 
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caMOJieioM, TO peaKTHBHuft MOMCHT, nepeaaBaflCb >iepe3 
HBHraiejib Ha caMo.neT, aacTaBJiHOT ero KpeHHTbca e cTopo- 
Hy, oSpaTHyio BpamenHio BHHTa. CjieAOBaTejibHo, npn bhhtc 
npaBoro BpameHHH (KaK Ha Haiuefl cxeMe) ,nofl fleHCTBHeiM 
peaKTHBHoro MOMeHTa BHHTa caM'OJieT Sy^eT HMeTb crpeM- 
neHHe KpeHHTbcfl Ha jieBoe kphjio, a npH bhhtb .neBoro Bpa- 
meHHH— Ha npaBoe Kpujio. 

PeaKHHK) BpameHHH BHHTa mohcho ypaBHoaecHTb nyTeM 
OTKJiOHeHHH 9.ne'poHOB (pHC. 101, c). B HauieM npHMepe, ony- 
CTHB JieBHH H HOflHHB npaSblH SJiepOH, M05KH0 AoShTBCH 
paBHOBecHH. 3tot cnoco6 6biJi npeacAe Hexopoui tcm, hto 
neTHHKy b nojieTe Bce BpeMH npHxoflHJiocb .npnjiaraTb ycH- 
.nne, htoSu .nepjKaTb ajiepoHH oTKJioneHHMMH. Tenepb sto 
ycH,nH'e HHorAa ycTpanaioT npn .noMomH TpHMMepa, ycTa- 
HaBJiHBaeMoro na o^'Hom hb sjiepoHOB (o TpHMMepe cKasa- 
HO B § 84). 

/IpyroH cnoco6 ypaBHOBeuiHBaHHa peaKTHBHoro momoh- 
Ta BHHTa cocTOHT B TOM, HTo yroB ycTaHOBKH TOTO no,/iy- 
Kpu,jia, Ha KOTopoe ca-Moaer KpeH‘HTCH,-flenaK)T nyTb 6ojib- 
uie, HanpHMep na 0,5°; BCJieACTBHe stoto na Bcex pewHMax 
nojieTa yroji aTaxH SToro HOJiyKpbiJia fiyaet a-f-Aa (b na- 
lueM npHMepe Aa — 0°,5) ; CBeflosaTejibHo, dyaeT 6ojibuie h 
ero noflTjeMHaH CHJia. 3a chct paannubi b BejiHHHHe noabeM- 
Hbix CHB noayKpbiHbeB oSpaayeTCH MOMeHT OTHOCHTeabHO 
ocH X, KOTopbift H ypaBHOBeiuHBaeT peaKUHK) BpameHHH 
BHHTa. Ha naaHHpoBaHHH, Koraa peaKunn BpameHHH BHH- 
Ta Her, caMOJieT, ecTecTBenHo, BajiHTCH Ha to Kpujio, yron 
ycTanoBKH KOToporo MeHbuie, h JieTHHKy npHxoaHTCH ypaB- 
HOBeiuHBaTb caMOJieT sJiepoHaMH. 


§ 80. nVTEBOE PABHOBECHE CAMOJIETA. 

BJIH5IHHE CTPVH BHHTA HA HytEBOE PABHOBECHE 

nyTCBHM paBHOBecHeM caMOJicTa Hasbi- 
BaeTCH TaKoe ero cocTOHHHe, Koraa aeficTByiomHe Ha caMo- 
aer cnabi He sbisbiBaiOT BpameHHH caMoaera BOKpyr Hop- 
iMaabHoft OCH y (cm. pHC. 90). JXjih nyreBoro paBHOBecHH 
HeofixoaHMo paBHosecHe aaBopaHHBaiomHx MOMeHTOB, t. e. 
HTOfibl CyMMa MOMeHTOB OTHOCHTeabHO OCH u 6biaa paBHa 
Hyaio: 

SAfy ==0. 

3aecb caeaycT odhtb CKasaTb, hto y caMoaeTa nyTe- 
Boe paBHOBecHe caMo oo6oft ne coaaaeTCH. npoHcxoHHT sto 
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OTTOrO, UTO B nOjlBXe noj. BJIHHHHBM .p360TbI CHJIOBOH yCj 
XaHOBKH BOBHHiKaeX saBOpanHBaiOmHH MOMeHX, KOXOpblfi 
np«xoaHTCfl ypaBHOBeiuHBaxb nyxeM HapymeHHH aapoAHna- 
MHHECKOH cHMMBXpHH caMOJiexa. Ha TiJiaHHpoBaHHH Hapy- 
uieHHaH CHMMexpHH flaex ceSn anaxb, h BexHuxy ,npnxoAHx- 
CH coBflaBaxb ypaBHOBeiUHBaiomHfl momchx. 

BjiHflHHe cxpyH BHHxa Ha nyxcBoe paBHOBCCHe. B nojiexe 
caMOJiex HMeex xenfleHUHio saBopaBHBaxb b cxopony, o6- 
paxHyio BpameHHio BHHxa (x. e. c bhhxom npaBoro spame- 
HHH caMOJiex cxpeMHxcH saBopaBHBaxb bjicbo). 

npHTOHa BOBHHKHOBeHHH saBopaHHBaiomero MOMCHTa 

saKJiioBaexcH b xom, mxo BoaflyuiHan cxpya, oxSpacbiaae- 
Man BHHXOM H saKpyHHBaeMaH noc,/ie;ifftlM b cxopony Bpa- 
mcHHH, Bcxpenaex na cbobm nyxn BepxiiKaBbHoe onepcHHC 
H, o'KaabiBaH .na Hero AaBJioHHe (pnc. 102 ), cosflaex saBopa- 

HHBaiOmHH MOMEHX CHJlbl ^ b-o ThK KHK BCpXHKaJlbHOe OHC- 
peHHe Bcerfla pacnoBOJKeHo Bbiuie och 4)io3e.XH>Ka, xo npn 



Phc. 102. BosHHKHOBeHHe saBOpaMHoaiomero MOMeHia 
BCJieACTBHe AeHCTBHH BpamaiomeHCH CTpyH BHHia na 
BepxHKaJibHoe onepeHne: a — BHHxa npaBoro BpameiiHfi; 

6 — BHHTa jieBoro BpamenuH 

BHHxe npaBoro BpameHna, Koraa cxpyH BpamaexcH BnpaBO, 
flaBjieHHe Hcnbixbisaex JieBan cxopona onepeHHH (pwc. 102 , a) 
H caMOJiex cxpeMHTCH saBepnyxb bjicbo. 

ripH BHHxe ,neBoro BpameHHH aaBJieHHe Cynex na npa- 
Byio cxopony onepennH (pnc. 102 , 6 ) n caMOJiex 6yAex aa- 
BOpaHHBaXb BHpaBO. 

ypaBHOBecHXb yKasaHHuft aaBopannBaiomHfl MOMenx 
MO>KHO npH nOMOlHH py^^H Ha.npaBJI6HHH, OTKJI'OHHH 6ro B 
CTopony, ofipaTHyK) toh, b KOTopyio caMOJiei cipeMHTCH sa- 
BOpa^HBaTb (pHC. 103 ). BepTHKajibHoe onepeHue paSoxaer 
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aHajiorHMHo ropHsoHiajifaiHOMy onepeHHio, noaioMy npH ot- 
KJioneHHH pyjia HanpaBJieHHH. BepiMKajibHoe onepenne 
OKa>KeTCH nojx ^eficiBHeM aapouHnaMH^ecKOH chjili Z e^, 

MOMCHT KOTOpOH SyAGT CTpeMHTbCH nOBCpHyib CaMOJICT BO- 
Kpyr ocH y ,b cropony, ofipaTHyio toh, b KOTopyK) aanpaB' 



Phc. 103. ypaBHOBeuiHBaHHe saBopa- 
HHBaiomero MOMeHTa oiKJiOHeHHeM 
py.jia HanpaBJieHHH (tipn BHHxe npaBoro 
BpaiueHHH) 


;ieH MOMeHT ot AeftcTBHH crpyH BHHia. OnHaKo npH btom 
cnocoSe JiejmiK 6yiieT HcnbiTbiBatb HenpepbiBHoe iiaBJieHHe 
Ha neiiajib. riosTOMy qacio npHMeHHioT TpHMMep na pyjie 
HanpaBJieHHH, nosBOJiHioiiXHH ycxpaHHib AaBJieHHe. 

Hnoriia npHMeHHiOT -Sojiee npocTofl KOMnencarop, npeA- 
ciaBJiHiomHfl co6oh He6ojibiiiyio njiacTHHKy hs ajiioMHHHH, 
KOTopyK) npHKJienbiBaKDT k ofiojiy pyjin HanpaBJieHHH (b 
njiocKOCTH pyjin) h oxrHSaiOT neMHoro b cxopoHy, o6par- 
Hyio HyH<HOMy oxKJJoneHHio pyjiH. B npaKXHKe xanyio njia- 
cxHHKy HasbiBaiox 6ajiaHCHpoBoqHOH, ounaKo xaxoe nasBa- 
HHe HejibSH npHBHaxb npaBHJibHbiM. CaMOJiex SajiancHpyex- 
CH He 3X0H njiacxHHKOH, a pyjieM HanpaBjieHHH, njiacxHHKa 
Hce (kbk h xpHMMep) Hxpaex pojib KOMnencaxopa, ypasHo- 
fieiuHBaiomero map.HHpHbiH MOMeHx pyjin. IloaxoMy npa- 
BHJibHO Syi^ex iHasbiBaxb ee KOMneHcnpyiomeHi njia- 
C T H H K 0 H. 
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§ 81. OBIUEE nOH5tTHE OB ynPABJIJIEMOCTH CAMOJIETA 

ripejinojiOKHM, MTO caMOJiex jictht npHMO.rTHHeftHo c no- 
CTOHHHofl cKopocTbK). 3x0 03Haqaex, *1X0 fleficxByroiUHe na 
CaMOJieX CHJIH H HX MOMCHXU HaXOAHXCH B paBHopecHH. Ho 
flonycxHM, Hxo .aex^iHK OT.KJioHH.n oahh h 3 pyJieS Sojibiue, 
qeM OH 6biJi 0XK.fi0HeH paHbiue, H, c.neflOBaxe.nbHO, HSMeHHji 
Be.aHHHHy neScxByKDiuefi na py.ab a3po.aHHaMHHecKoii cH.nbi 
H ee MOMeHxa. PaBHOBCCHe 6yflex HapyuieHO h caMo^ex 
HaHHex noBopaHHBaxbCH b cxopo-ny 6ojibiuero MOMenxa. Ox- 
ciona aaKJiioHaGM, hxo, hbmbhhh momchxbi chji, ^iBHCXByio 
UXHX Ha pyjlH -CaMOJIGXa, MOJKHO H3M6H5IXb n0JI0>K6HHG paB* 
HOBGCHH, X. e. 3XH MOMGHXbl MOHCHO :HCn0.ab30BaXb flJIH yn- 
paBJicHHH caMo.nexoM. 

TaKHM o6pa30M, ynpaBJiaeMOCxbio caMOJiexa 
HaabIBaCXCH cro Cn0C06H0CXb HBMGHHXb nOJlOJKCHHG paB.HO- 
BecHH no BOJie .aexHHKa. 


§ 82 . nPOflOJIbHAJI ynPABJTflEMOCTb CAMOJIETA. 
flEHCTBHE PyJI5I BbICOTbl. BAJIAHCHPOBOHHAJI KPHBAJI. 

CTEHEKb ynPABJ15IEMOCTH 

OpoflOJibHofl ynpaBJiHeMOCxbK) caMOJiexa 
HasbiBaexcH ero cnocoSnocxb noa aeficxBHeM pyaa BbicoxM 
H3MeHHXb yroa axasH apbiaa (pcjkhm noaexa) no 5Keaa- 
HHK) aexHHKa. 

3x0 BHano h 3 caeayioiuero. 

jlan npoaoabHoro paBHOBecua b npHMoaHHGHHOM noae- 
xe HeoSxoaHMO paBHOBCCHe npoaoabHux momghxob. Ho 
noaex MO>KeT 6bixb ocymecxBaeH npH pa3Hbix yraax axa- 
KH (na pasHbix cKopocxax), h ecan na oanoM yrae axaxH 6y- 
aex paBHOBCCHe momchxob, xo na apyrnx yraax axaKH paa- 
hobcchc caMO hc noayuHxcH, nocKoabKy npn HaMCHCHHH yr- 
aa axaKH HaMCHHioxcH momchxh Hacxefi caMoaexa, caMoe 
raaBHoe — Kpbiaa. OncBnaHO, aexMHKy HcoSxoaHMO npHBO- 
anxb MOMCHXbi B pasHOBCCHC npH Bcex Hy>KHbix yraax axa- 
KH (Ha Bcex poKHMax noaexa), npH bccx HSMeHCHHax 
ucHxpoBKH H Ha BCCX poKHMax pa6oxbi CHaoBoii ycxaHOB- 
KH. Xtaa 3X0r0 aeXHHK aOaWCH HMCXb B03M0>KH0CXb H3Me- 
HHXb BcaHHHHy HCKOxopbix MOMCHXOB, X. c. ynpaBaflib ca- 
MoaexoM. 

HaMCHHXb npoaoabHbie momchxu moh<ho paaaHHHbiMH 
cnoco6aMH. 
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Mo>kho, HanpHMep, nepeMemaxb u.t. caMOJiera, nepe- 
ABHran b 4)i03ejiHwe HeKoropbifi rpya, lorAa njieqii Gyayi 
HSMeHHTbCH, cjieAOBaxejibHo, 6yAyx HSMeHBXbCH m momch- 
xbi CHJi. FIoaoSho axoMy nocxynajiH na sape aBHauHH npa 
nojiexax na fiaAaHCHpHbix njiaHepax: bhch na pyxax h ne- 
peMeman u..x. CBoero xejia, njiaHepHcx xcm caMbiM nepeMe- 
maji H u.x. oAaHepa, noAy^aH xaKHM nyxeiw na paanux 
yxAax axaKH paBHOBecne (Sajianc) momchxob. 

B coBpeMeHHbix caMOJiexax JiexHHK HSMeHHex npoAOAb- 
Hbie MOMenxbi h npHBOAHx hx b paBHOBecne npH noMomH 
pyjia Bbicoxbi. 

CAeflOBaxeAbHo, yA p a b Ji h e M u m fiysex caMOAex, 
Ha KOTOpOM nyxeM OXKJIOHeHHH pyAfl BHOOXH AeXWHK MO- 
Hcex ocymecxBHXb noAex na ak)6om yrjie axaKH — na aio- 
6ou HcejiacMOM pe«HMe. 

AeifcTBHe pyjiH bucotu. CxeMa ynpasjieHHH pyjieiw Bbi- 
coxbi noKasana na pnc. 104. Ecah pyAb cxohx HefixpaAbHO 



H pyHKy pyABBoro ynpaBABHHa aaeM ox ce6a, xo pyAb ox- 

KAOHHeXCH BHH3, 3 CCAH SepBM PyHKy Ha CbSh, pyAb ox- 
KAOHHexcH BBepx. ZfeflcxBHe pyAH Bbicoxbi, BbiauBaromee 
H3MeHeHHe yraa axaKH KpbiAa, oaenb npocxo, ccah He yan- 
xbiBaxb BAHHHHH cxa6HAH3axopa. 

nycxb yroA axaKH cxaSHAHsaxopa a „ = 0 h pyAb bh- 
coxbi CXOHX HeflxpaAbHo (pHC. 105, a). CAeflOBaxeAbHo, 
noAtcMHaa CHAa onepeHHH pasHa HyAio. Ecah aaeM pya- 
Ky ynpaBAeHHH ox ceOa (pnc. 105,6), xo BosHHKaex noAx.- 
eMHaa CHAa onepeHHa, HanpaBAeHHaa Bsepx, momchx ee 
SyAex HHKHpyiomHM, h caMOAex Haanex noBopaaHBaxbca 
BOKpyr nonepeaHOH och, yMenbuiaa yroA axaKH. Ecah, Ha- 
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o6opoT, 6epeM py^Ky Ha ce6H (pnc. 105, h), BoaHHKaei nojxh- 
eMHan CHJia onepeHHH, HanpaBJiCHHan bhh 3, MOMeHX ee 6y^ 
ACT xaOpHpyiomHM, h caMOJier Ha^Hex ysejiH^HBaTb yroJi 
araKH. 

BajiaHCHpoBOMHEH KpHBaH. Pac^eT npoAOJibHoro ynpaB- 
JIGHHH COCTOHT B TOM, MTO OFIpOAOJlHIOT: 1) AOCiaTO^HO JIH 
BOBMOJKHbIX OTKJIOHeHHH py*^H BblCOTbl AJIH HOJiyHeHHH paB* 



Phc, 105. AeftcTBue py;iH bmcotm b noJiere 


HOBecHH MOMeHTOB TipH iBcox HeoSxoAHMbix A^H ruDJicxa yr- 
jiax aiawH — ox yrjia axaKH hyaoboh noAx»OMHOH chah cto 

(npH HHKHpOBaHHH) AO KpHTHHeCKOfO yXAa aXBKH Okpht 
( npH nocaAKe); 2) nacKOAbKO AOA>KeH Obixb oxKAOHeH 
pyAb BbICOXbl HB XOM HAH HHOM yXAe axaKH. 

BbiHCHeHHe 34)4)eKXHBHocxH pyAH BbICOXbl AeAaexcH ny- 
xcM HcnbixaBHH MOACAH AaHHOPO caMOACxa .B aspoA'HHa- 
MHACCKoft xpyOe h xeopexHMecKHM nyxcM, a xaK>Ke npH 
HblX HCnblXaHHHX CaMOACTa. Ha OCHOBaHHH HCnblXaHHH H 
pacHcxoB cxpoHx xaK HaabiBaeMyK) OaAaHCHpoBOAHyio KpH- 
Byio, xapaKxepHsyiomyK) AanHbiH caMOAex b oxHomeHHH yn- 
paBAHCMOCXH H yCXOftHHBOCXH, 

BaAaHCHpoBOHHOH KpHBOH HasbiBacTCH ppa- 
4 )hk (phc. 106), noKasbiBaiomHH saBHCHMocxb yrAa oxkao- 
HCHhH pyAH BbICOXbl 6 OX yPAB axaKH a (hah ox CKOpO- 
CTH V), x. e. ox poKHMa noAexa. BaABHCHpoBOAHan KpHBan 
MOHCeX 6bIXb nOCXpOCHa AAH HAaHHpOBaHHH H AAH rOpHBOH- 
xaAbHoro noACxa. 

rioAbsoBaxbCH KPHBOH oHCHb AcrKO. Ha-npHMcp, Ha AO 
ysHaxb, KyAa h na KaKoft yroA Ao<^>KeH Obitb otkaohch 
pyAb BbICOXbl npH ueHxpoBKC 30% h npn yrAe axaKH 
a=: 14°. AaH 3TOrO HB XOHKH, nOMeHCHHOH 3XHM yXAOM, 
BOCCxaHaBAHBacM nepneHAHKyAHp ao inepeceneHHH c KpH- 
BOH, oxKyAa onycKaeM nepnenAHKyAHp Ha ocb opAHHax, 
FAC H HHXaeM BCAlHHHHy yXAa OXKAOHCHHH pyAH BblCOXbH 
5r=: — 4° Ha ceOn, x. e. BBepx. 

VroA axaKH, npn KOxopoM cbmoacx OaAaHCHpyexcH 
(ypaBHOBeuiHBaexcH) npH HcfixpaAbHOM noAo>KeHHH pyAH 
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Phc. 106. Ba;iaHCHpoBOHHaH KpHean (npH pasHux 
ueHTpoBKax), 

BbicoTbi (6 = 0), HasbiBaercH 6a;iaHCHpoBoqHhiM. 
Ha npHBeAeHHOM np'HMepe a6a;iaH = t>°- 

Hjih cy>KzieHHH o6 ynpaBjineMocTH ;iaHHoro caMOJieTa 
CMOTpHM, KaKoe nojio^eHHB jxojiTKen aa-KHMaib py;ib bhco- 
Tbi npH ao H Qkpht . Ecjih npH ao (npH nHKHpoBaHHH) otkjio- 
HeHHe pyjiB Bbic9Tbi ne npeBbimaeT +15^ a -npH Okpht (npn 
noca^Ke) ne npeBbimaeT — 15°, to, Cnae^oBaTeJibHO, ynpae- 
jineMocTb aocTaTO^na. Hto mq cqHTaTb sa Mepy (cTeneHb) 
ynpaBJineMOCTH? 

CjencHb ynpaejisieMocTH. IIpeAnojiojKHM, hto pyjib bu- 
COTW oTKJioHeH Ha 1° OpH 3TOM caMOJieT noBepHeTca bo- 
Kpyr ocH z H HBMeHHT yroji aTaKH na HeKOTopoe hhcjio rpa- 
;iycoB a'. 3Ty BejiHHHHy h npHHHMaioT sa CTeneHb ynpaB- 
vineMocTH. 

y xopomHx caMOJieTOB cTcneHb ynpaBJineMOCTH go- 
CTaBJineT or 1,5 jxo 2, t. e. npH otkjiohghhh pyjin na 1° 
caMo;ieT noBopanHBaeTCH na 1,5 — 2°. CTeneHb ynpaBJineMO- 
CTH MeHbme eziHHHUbi cHHTaeTCH HeAocTaTOHHOH, a 6ojibme 
Tpex — HBJiHmHefl. 

CTeneHb ynpaBjineMOCTH saBHCHT or pasMepOB pyjiH 
BbicoTu H CTaSHAHsaTopa «, caMoe BancHoe, ot ueHTpoBKH. 
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I 83, BJlHflHME U.EHTPOBKM CAiWOJlETA HA EFO 
nPOAOJlbHYK) ynPABJlJIEMOCTb 

Ot UeHipOBKH SaBHCHT MOMPHT KpblJia, CJICHOBaieJIb- 
HO, HSMeHeHHe uenipoBKH jio;i>kho bjimhib na nponojibHoe 
paBHOBecHe, a leM caMbiM h na npoAOJibnyio ynpaBJine- 
MOCTb. 

Ha pHC, 106 noKaaaHo -npHMepnoe HSMeneKHe no;io>Ke- 

HHH OaJia.HCHpOBOHHOH KpHBOH B SaBHCHMOCTH OT UCHTpOB- 
KH. MeM TKe OHO BblBBaaO? 

ripH paCCMOTpeHHH SaBHCHMOCTH MOMeHXa KpblJia OT 
UeHTpOBKH (§ 76) 6bIJ10 BbIHCH'eHO, HTO HpH tto HHKHpyiOmHH 
MOMeHT KpblJia npH pasHbix uentpoBKax oflHHaKOB. Cjie- 
ilOBaiejibHo, 'HpH ao pyjib BUCoTbi, KaKaa 6bi hh CbiJia 

UeHTpOBKa, Ha^O OTK.lOHHTb OT .Ce6H Ha OZIHH H TOT >Ke 
yroji. riosTOMy 6aJiaHCHpoBOHHbie KpHBbie npH pasHbix 
ueHxpoBKax nepeccKaTbCH b oahoh TOHKe, coot- 

BeTCTByiomeH oTKJioHeHHio pyjiH npH ao. 

B § 76 6biJio noKasaHo TaK>Ke, hto npH nepenHHx ucht- 
poBKax momcht KpblJia na Bcex yrjiax axaKH 6yzieT hhkh- 
pyioLUHM, H HeM 6ojiee nepeaneH Oyaex ueHTpoBKa, tem 
6ojibiije 6yneT nHKHpyiomHH momeht KpbiJia. CjieaoBaTeJib- 
HO, ecJiH npH HajiHHHH oHEHb nepenHefl hehtpobkh yBejiHHH- 
BaeM yroji axaKH, to npHaeTCH ypaBHOBeuiHBaTb pyjieM bm- 
COTbl OOJIbUlOH HHKHpyiOmHH MOMEHT, T. E. 6oJIbllIE 6paTb 
pyuKy Ha ce 6 h. FloaioMy 6ajiaHCHpoBoq'HaH KpHBan ajih 
OMEHb nepe/XHEH uehtpobkh (nari'pHMEp, hjih 24% CAX) 

HAET KpyTO BHH3. KbK BH^HM, HaHOOJlEE SaMETHO 'H3MEHHETCH 
OTKaOHEHHE pyJlH BbICOTbl Ha CeSh npH a KpBT*> T, e. npH 
nocaaKE. 

CjlEaOBaTEJlbHO, B CJiy^BE OHEHb HEpEJlHEfl UEHTpOBKH 
pyHKy pyjiEBoro ynpaBJioHHH naao npH nocaAKE BbiSHpaTb 
Ha ce 6 h OoAbiiie (mem npn mehee hepeahhx uEHipoBKax, 
HanpHMEp 30% H 32%). 

OpH nEpEMEUieHHH U.T. HaSaA (UEHTpOBKa 35% H 6 oJlb- 
hie) SajiaHCHpoBOMHan KpHBan hohaet BbiuiE ropHSOHTajib- 
HOH OCH H MOKET nOHTH Aa>KE C yKJlOHOM BBEpX (nOKBSaHO 
nyHKTHpOM). ripH SaAHHX UEHXpOBKaX CaMOJlET HEyCTOHMHB 
H APHCTBHE pyjlH BbICOTbl, KBK yBHAHM A^JIbUlE, 60 JIEE 
CJ10>KHO. 

HiaK, UEHTpOBKa CHJlbHO BJIHHET Ha yupaBJIHEMOCTb 
caMOJiETa, a cjieaoBaTejibHo, h Ha cxenEHb ynpaBJiHEMocTH. 

HCTpyAHO COOOpaSHTb, MTO npH OMEHb HEpEAHEH UEHT- 
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poBKe (nanpHMep, 24%) cxenenb ynpao^iHeMocxH fiyjiex 
MCHbuie, HCM npH Menee nepea'Hefl (HanpHMep, 30%). H 
ec.nH B3flxb uenxpoBKy cjihuikom nepeanioK) (HanpHMep, 
15%), TO OajiaHCHpoBOHHaH KpHBaa noHjxex Kpyxo bhhb h 
cxeneHb ynpaB.X5ieMocxH oKaHtexca Menbuie efl'HHHUbi, x. e. 
6yfleT HeflocraxowBOH (nanpHMep, npa oxKJioHeHHH py/ta 
BbicoTu Ha ceGfl na 10° caMOJiex HBMeHHx yroa axaKH 
xojibKO Ha 8°). Oxciofla cvieAyex, hto nepednud npedeA 
donycTUMbix U/enTpoeoK caMOAera onpedeAnercH eeo yn- 
paeAAeMOCTbto (saAHiHfi npcAeJi onpe;iejiHeTCH ycxoHHH- 
BocxbK) caMOJiexa). 

Phc. 106 noKa3biBa€T eme, hto npH pasHbix uenxpoBKax 
caMoaeT CajiaacnpyexcH na pasHbix yrjiax axaKH, h opH 
oaeHb nepeflHeft uenipoBKe axox yro,a Maa, a npn sajiHefl — 
6oJibuioH. Ha npaKTHKe JKejiaxejibHO, axoSbi caMOJiex 6a- 
jiancHpoBajica npH HexoTopoM cpeaneM yrjie axaKH, »a ko- 
TopoM name Bcero Jiexaex AaHHbifi caMo,/iex. 3tot Oaaan- 
CHpoBOHHbift yroji axaKH o6biHHo cooTBexcTByex pacnexHoft 
ueHxpoiBKe. 

B CByaae HSMeHeHHa uenxpOBKH (b noaexe) JiexHHK flo- 
O'HBaexcH npoAo-^bHoro paBHOBecua nyxcM oxKB'OHeHHH py- 
na BbicoxH. 

§ 84. CnOCOBbI yjWEHbUlEHHJI flABJIEHH^I HA PVHKV 
ynPABJIEHHH. 

AaPOflHHAMHHECKAH KOMHEHCAUHJI Pyjlfl BbICOTbl. 

TPHMMEP 

B § 78 ’yrtOMHHajiocb o6 ycHJiHH, Koxopoe npHxoflHxca 
npHjiaraxb jiexHHKy ajih oxKJioHeHHH pyjia bucoxw. Pac- 
CMoxpHM 3X0X BOHpoc, HMeiomHii dojibuioe npaKTHHecKoe 
BHaqeHHe. 

riycxb jiexHHK fljiH HSMeHeHHH yraa aTaKH otkjiohhji 
py^b BbICOTbl ox ceOa (pHC. 107), xoraa na pyjib 6yjxex 
fleHcxBOBaxb aapoflHHaMHHecKaH CHJia yp.o., Koxopaa co- 
SAaex OTHocHxejibHo och apameHHH (uiap«Hpa) pyjia mo- 
mcht, HaabiBaeMbiH m a p h h p h h m m o m e h to m. Hoa 
fleflcxBHCM 3xoro MOMCHxa pyjib BbiooTU 6yiieT cxpeMHXbCH 
saHHXb noJiojKeHHe 6e3 narpysKH, h, HTo6bi ne AonycTHXb 
3X0X0, jiexHHK flOJi»eH npHJioHiHXb K pyHKe ynpaB.ieHHH 
HeKOTopyio CH.iiy Q. 

XaKHM o6pa30M, jicthhk ao^hcoh npHJiaraxb HeKoxopoe 
ycHjiHe flJiH ypaBHOBeuiHBaHHH mapHHpHoro MOMeHxa, fleft- 
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CTBHe KOToporo OH omymaex khk ziaiB.xeH'ne Ha pynKy yn- 
pasjieHHH. 

Bonpoc 0 ziaBJieHHH Ha pynny — oahh hb Ba>KHeHiiiHX 
BonpocoB ynpaBJiHeMocTH caMo;ieTa, xaK KaK neSojib- 

uioe AaBJieHHe, ecji,H oho npoAO^HHcaeicH aojixo, BecbMa 
yxoMjmex JiexHHKa. nooio^My npHHHMaiox Mepw jiJisi yMCHb- 
uieH'HH AaBJieHHH Ha pynxy ynpaBjieHHH h Aa>Ke hoa- 
Horo ycxpaHeHHH ero. 

/Iah yMeHbmeHHH AaBAeimn Ha pynKy ynpaejieHHH npH- 
M e H a lo X a 3 p 0 A H H a M H H e c K y 10 k o m n e h c p.- 
UHio pyna Bbicoxbi, a aah no/iHoro ycTpaneiiHa AaB- 
AeHHH Ha pyHKy — x p h m m e p. 

AapoAHHaMHHecKaa KOMnencauHa py^a cbicoTbi. Haob 
aapoAHHaMHMecKOH KOMnencauKH pyaa Bbicoibi saKAiOMaex- 
ca B TOM, Hxo aacTb naoHxaA'H pyaa pacnoaaraiOT BnepcAH 
ocH BpaiAOHHH pyaa (pHC. 108, a h 6 ), BcacACiBHe aero 
paBHOACHCTByiomaa chji AaBACHna iia pyjib 7p n , paBHaa 
. npoxoAHx 6jiHHce k och Bpauj,cHHa (hcm y npo- 
cxoro pyaa), x. e. naeno chah Fp.B yMenbmaexca, cacao- 
BaxeabHo, yMenbHjaexca h mapHHpHbin MOMeax, BbisbiBaio- 
lAHH AHBAeHHe Ha pyaxy ynpaBAenna. KoacipyKXHBHo kom- 
nencauHa pyaa Bbicoxbi BbinoAHaerca no-pasiioMy. Ha 
pHc. 108 (BHHsy) HOKasanbi xaK HasbiBaeMaa porosaa 
K o M n e^H c a u H a (KOMneHCHpyioLUHe aaciH pyaa oSpasy- 
K)x KBK 6hi pora) h o c e b a a, hah b h y t p e h h a a, k o m- 
n e H c a u H a. 

TpHMMep. ripH AAHTCAbHOM HOACTe iia OAHOM H XOM >Ke 
pe>KHMe BaacHo coBceM ycxpaHHib AaBAenne na pyaxy yn- 
paBAeHHH. ZIah 3X0M ueAH npHMeHaeTca xpHMMep na 
pyae Bbicoibi (pnc. 109), — ycxpoScxBo, cxaBniee o 6 a 3 a'* 
xeAbHOH npHHaAAeacHocxbK) KaatAoro caMOAexa. 
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,C/naduj7U3amop CfT7aduj7a3affwp 



Phc. 108. AapoAHHaMHHecKafl KOMnencauHH pyjiH bucotiji: 
a — cxeMa npocToro pyjiH Bbicoxbi, 6 — KOMneiicupoBaHHoro; 
BHHSy — KOMneHCHpOBaHHUH pyjib BMCOTbl C porOBOH 
KOMnencauneH h c BHyxpeHHefi KOMnencauHeH (KOMnCHCHpyio- 
mne nacxH pyjifl samxpHxoBaHbi) 



TpHMiMep npeTCTaBJiHCT co6o3 MajienbKHfi pyjieK na 
aajlHeM o6oAe pyjin BbicoxH, coeziHHeHHbiH ipocaMH c Ka- 
MajiKOH, pacnojioJKeHHOH na CTaS'HJiHsaTope, ot Koropoft 
Huer npoBo/iKa k miypBajibqHKy ynpasjieHHH TpnMMepoM. 
ripH noMoma aioro mTypBajibaH.Ka JieTaH.K mo^kct otkjio^ 
HHTb TpHMMep Ha >KeJiaeMbIH yrojl. IlpH OTK;iOHeHHH XpHM- 
Mepa coBAaexcH, KaK bhahm, aapojiHHaMHHecKHH momcht^ 
npOXHBOiHOJIOa^HblH UiapHHpHOMy MOMeHXy py./lH BblCOTbl- 

BjiaroAapH axoMy Jiex^HK mokcx no >KeJiaHHio oxkjiohhtv 
xpHMMep HacxojibKo, HxoSbi coBnaBaeMbiH hm MOMenT 6u;i 
paBen mapHHpHOMy MOMenxy pyjin. 3xo n ycxpannei noji- 
•HocxbK) AaBJieHHe jja pynKy pyjieBoro ynpaBJieHHH. 
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TaKHM o6pa30M, XpHMMep — 3TO aapOilHHaMHMeCKHfl 
noMomHHK Jiei^HKa, yj^ep^KHBaiomHfl pyjib BHCOTbi b sa- 
AaHHOM nOJIO>KeHHiH, 

OnHcaHHbie ycTpoftcTBa npHMeHHioTCH TaK>i^e ypas- 
HOBeiiiHBaHHfl mapHHpHbix MOMeHTOB pyjiH HanpaBJieHHH h 
SJ iepOHOB. 

CjieAyer noMHHXb, hto caMOJiex b nojiexe Mbi dajiancH- 
pyeM pyjiBM'H, ypaBHOBeui^HBaB hmh xe hjih HHbie zieflcx- 
ByiomHe Ha caMOJiex MOMeHXbi. TpHMMepoM jkc ypaBHOBe- 
UIHBaeM XOJIbKO mapHHpHblH MOMeHT pyJIH, HXoSbl CHBTb 

JXaB.ieHHe na pynxy h.xh ne^ajib h xeM oScTerHHXb paSoxy 
jiexHH.Ka. 

§ 85. nonEPEHHA^ H nyiEBA^I ynPABJI5IEMOCTb 
CAMOJIETA. AEHCTBHE 3JIEP0H0B H PVJIH HAnPABJIEHH5I 

nonepeHHOH ynpaBJineMocxbio HasbiBaexcH 
cnocoSHocxb caMo;iexa nojx AeflcxBHeM ajiepoHOB HSMeHHXb 
yroji KpeHa (noBopaHHBaxbCH BOKpyr npo;ioJibHOH och x ). 

OyxeBOH ynpaBJiBeMocxbio nasbiBaexcH cno- 
coSHocxb caMOJiGxa no;i AeficxBHeM pyjin HanpaB.TeirHB hs- 
MeHHXb yroji CK’OJib^KeHHH (noBopaHHBaxbCH BOKpyr och y ). 

Oonepequyio h nyxeeyK) ynpaBjiHCMOCXH paccMaxpHna- 
lOT COB-MeCXHO, XBK KBK OHH CBHSaHbl MOKAy CO 60 H. Flo* 
CvxeAHee o 6 'bHCHHexcH xcm, hxo SAcpoxibi noBopanHsaiox ca- 
Mojiex He XOJIbKO BOKpyr npoAOJibHOH och x, ho h BOKpyr 
•HOpMaAbHOH och y (xaK KaK COBAaHHblH SAepOHaMH KpCH 
npHBOAHX K 0 K 0 J]b}KeHHlO, CJieAOBaxeJIbHO, H .K HOHBJieHHK) 
saBopaHHBaiomero MOMCHxa), a pyjib HanpaBJieHHH noBopa- 
HHBaex caMOJiex ne xojibKo BOKpyr och y, ho h soKpyr 
OCH X (xaK KaK cosAaHHoe sxhm pyjieM cKOJib>KeHHe npHBO' 
AHX K noHBjieiiHio KpeHHmero MO-MeHxa). 

/^eficTBMe ajiepoHOB h pyjin nanpaBJieHHH. SnepoHbi — 
3X0 py^iH Kpena. YnpaBJiGHHe hmh ycxpoeno xaK, mo Korna 
AacM pyHKy ynpaBJieHHH BnpaBo, JieBbifl 3jiepoH oxKJioHHex- 
CH BHH3, a npaBbiH — BBcpx (pHC. 110); ecjiH >Ke AaeM pyn* 
Ky BJieBo, HpoHcxoAHT oSpaxHoe. 

npHHUHn AencxBHH sjiepoHos 'SaxJiionaeTCH b nepepac- 
npeaeACHHH aspoAHHaMnnecKOH HarpysKH no paaMaxy icpbi- 
jia. OxKJioneHHe sjiepoHOB 3KBHBajieHXH0 HSMeHeHHK) ymoB 
axaKH nojiyKpbiJibeB. Ecjih, nanpHMep, jiesbiH 3JiepoH ox- 
KJioHeH BHH3, a npaBbiH BBepx, xo jieBbiH Harpy>KaeTCH 
CHHsy, a npaBbiH cnepxy, b peayjibxaxe nero noA'beMHan 
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Phc. 1 10. CxeMa AeftcTEHa sjiepoHOB b iiojieie. Bo 3 - 
HHKHOBeHne HaKpeHHiomero h saBopa^HBaiomero 
MOMeHTOB (npH OojibinoM yrjie aTaKH) 

CHJia .aefioro nojiyKpbijia BospacTaeT, a npaBoro yMenb- 
UiaeiCH. CjICAOSaTeJIbHO, BOSHHKaeT MOMCHT OTHOCHTeJIbHO 
UpOJXOJlhK'On OCH X, KOTOpblH KpeHHT CaMOJICT Ha HpaBoe 
KpblJIO. 

Ho noqeMy npH stom BosHHKaeT h sasopaHHBaiomHH 

MOMeHT? 

ripH oTKJiOHeHH'H JicBoro sjiepoHa BHH3, a npaBoro Bsepx 
BOspaciaeT He tojibikc HOA'beMHaH cHjia jieBoro inojiyKpbijia 
Ha BejiHHHHy Ay, ho h jio6oBoe conpoTHBJieHHe jieBoro 
inoJiyKipbiJia na Be.aHiHHHy AQ, xorjia KaiK noA'beMHaH cHJia 
H jioSoB'Oe conpoTHBJieuHe npaBoro noJiyKpbiJia yMenbiiia- 
lOTCH Ha AY' H AQ'. nosTOMy, i^poMe KpeHHmero MOMeHxa, 
BbisbiBaeMoro CHJiaMH Ay ii AY\ BosHHKaex h saBopanH- 
BaiOmHH MOMCHX, BbISbIBaeMblH CHJiaMH AQ H AQ'. Ecjih 
caMOJiex jiexHx na mbjiom yrjie axaKH, xo nocJieAHHe nesHa- 
HHxejibHbi H saBopaHHBaiomHH MOMCHT MHJio omyxHM. Ha 
dojibiHHx >Ke yrjiax axaKH, 6.xh3Khx k KpHXHHecKOMy, sa- 
BOpaHHBaiOimiH MOMeHX, BbISbIBaeMblH SJiepOHaMH, OHeHb 
saMexeH. 

TaKHM o6pa30M, Koma. Jiaeu pynKy ynpaBJieHHH Bnpa- 
Bo, caMOJiex KpeHHxcH BnpaBO h npn 3xom, ecJiH yroji 
axaKH fiojibuioH, cxpeMHxcH saBepHyxb bjicbo (nocKOJibKy 
jieBbiH oHymeHHbiH sjiepoH topmobhx). Korjia 5Ke AaeM 
pyqKy ynpaBJieHHH bjicbo, nojiynaexcH oSpaxHoe HBjieHHe. 
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ripH 6ojihmiix yrjiax aiaKH pasHHUa b jio6oBbix conpo- 
THBJienHHx noJiyKpbijibeB c onymepiHbLM h noOT^ibiM 3Jie- 
poHaMH CHJibHO BoapacTaeT. 3to oSMCHHercH xeM, mto na 
dojibiuHx yrjiax axaKH 6ojibiiioe snaqeHHe HMeex HUAyK- 
xHBHoe conpoxHBJieHHe, Koxopoe y nojiyKpbiaa c onymen- 
HbiM 3JiepoHOM CHJibHO Bospacxacx, a y nojiyKpbiJia c noa- 
HHibiM sjiepoHOM yMeHbuiaexcH. BcjicAcrsHC paanocxH co- 
npoi'HBJieHHH caMOjiex 6yAex pasBopaHHBaxbCH b cxopony 
noJiyKpbiJia c o.nymeHHbiM sjiepoHOM. B pesyjibxaxe bo 3- 
HHKiiiero CKOJib:HceHHH Ha noJiyKpbiJio c noAHHXbiM SJiepo- 
HOM Boapacxaex ero noA'beMHaa CHJia, hxo yMeHbuiaex npe- 
HHIUHH MOMCKX SJiepOHOB, X. 6. nOIiepeHHaH ynpaBJIHCMOC Tb 
caMOJiexa yxyAuiaexcH. 

JIjih yjiynuieHHH nonepeHHOH ynpaBJiaeMocxH inpHMc- 
HHKDXCH AH4)(J)epeHUHajibHbie 3JiepOHbi. yr^ibi 
OXKJIOH€HHH XHKHX 3Jiep0H0B BBepX BoJIbUie, HCM BHHS 
(npHMepHo BABoe). 3xo ocjiaSjinex BOSAeficxBHe speAHoro 
pasBOpaHHBaiomero MOMeHxa. 

TaKoe BOSAeficxBHe oKasbiBaiox h 3AepoHbi c 

n p 0 4) ‘H A H P 0 B a H H bl M H 0 C K 0 M. Y 3XHX 3AepOHOB 
npH OXKAOHeHHH BBepX B HOXOiK BblXOAHT HOCOK SACpOHa H 
xeM caMbiM yBeAHqHBaexcH oonpoxHBAeHHe noAyKpbiAa c 
nOAHHXbIM SAepOHOM. 

ZIah yMeHbiueHHA ycHAHfi, noxpe6Hbix aah oxKAoneHHH 
3Aep0H0B, xaK}Ke npHMeHHiox aapoAHBaMHHecKyio komhch- 
cauHio. JXjin noAHoro ycxpaHeHBH AaBAeHHH na. pynxy yn- 
paBACHHA, BblSblBaeMOrO mapH'HpHbIMH MOMeHXaMH 3AepO- 
HOB, npHMeHHiox ycxaHOB,Ky xpHMMepa na oahom h 3 SAe- 

pOHOB. 

PaccMOxpHM xenepb AeHCXBHe pyAH HanpaBACHHH. 

PyAb HanpaBAeHHH CAy>KHx Kax aah ycxpaneHHH, xaxn 
aah COBAaHHH CKOAb>KeHHH CaMOAexa. HanOMHHM, HXO 
cKOAbHceHneM CaMOAexa HasbiBaexcH xaKoe ero ABHH^eHne, 
npn KOTopoM HanpaBAeHHe Bcxpeqnoro noxoxa ne napaA- 
AeAbHO HAOCKOCXH GHMMeXpHH. 

riycxb cHanaAa noAex npoHcxoAHx npH cHMMexpHHHOM 
o6xeKaHHiH h npH HaAHHHH nonepennoro h nyxeBoro paBHO- 
BeCHH. Ho BOX AeXHHiK OXKAOHHA pyAb HanpaBAeHHH Bnpa- 
Bo (pHc. lll,a). B nepBbie MrnoBeHHH BepxHKaAbHoe onepe- 

HHe oxancexcH noA AeHCXBneM aapoAHHaMnnecKOH CHAbi 

Zb.o, MOMeHx KoxopoH cxaHex noBopaHHBaxb caMOAex bo- 
Kpyr HopMaAbHOH och ij, YroA noBOpoxa P (BOKpyr och y) 
6yAex Hapacxaxb, xorAa Kax caMOAex no HnepuHH fiyAex 
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pHc. 111. BjiHHHHe CKo;ifajKeHHH caMOJiexa Ha noA'i>eMHyio 
CHJiy: a — cKOJibKenne caMOJiera noA ACftcTBHeM pyjiH 
HanpaBJieHKfl; 6 — yBejiHqenHe noA'bCMHoft chjim Kpbwa, na 
KOTOpOe CaMOJieX CKOJlbSHT 

ABHraTbCH B npeHC'HeM HanpaBJicHHH, t. e. nojiy^TCH abh* 
jKeHHC CO CKOJibJKeHHCM Ha jioBoe Kpwjio (hto 6yAeT Aa;ib- 
me, HOKa pasCHparb He SyjieM). 

TaKofi Hce no^iex co OKOJibHceHHeM nojiynaeTCH nofl aefl- 
CTSHeM «6ojiTaHKH», B peayjibxaxe cjiy'iaftHux KpenoB h 
T. n. B 9THX cjiynaflx JiexMHK pyjieM HanpaBJieHHH coBflaex 
MOMeHX, npOTHBOnOJIOHCHHfl MOMCHXy, BOBHIHKUieMy npH 
CK'O.nbJKeHHH (h Sojibuie era), h xaKHM nyxeM ycxpaHaex 
CKOJIbHCeHHe. 

Pyjib iHanpaBJieHHH, ooBopaHHBaH caMo^iex BOKpyr Hop- 
Ma;ibHofl ocH y, b to me BpeMH BbisbiBaeT BpameHne ca- 
MOJiexa BOKpyr npoflOJibHofl ooh x. Hem axo o6'bHCHaeTCH? 

AeJio B TOM, TTo CKOJIbHCeHHe HBMeHHex pacnpeaejieHHe 
flaBJieHHH no Kpujiy h ;iaex yBeJiiHneiiHe noAtewHofi ohah 
xoro KpbiBa, Ha Koxopoe caMOJiex CKOJibBHx (pac. 111,6). 
ripHHHHa axoro b kocom o6xeKaHHH, a ccjih kphjio HMeex 
HonepeHHoe V, xo eme h b tom, hxo yroji axaKH Toro Kpu- 
jia, Ha KOxopoe caMOJiex ckojibsht, oKaauBaercH 6ojibme, 
HeM y Apyroro. B pesyAbxaxe BosHHKaex KpeHamHli mo- 
Menx, cxpeMHUinflcH noAHHXb KpHAO, iHa KOxopoe caMOAex 
CK0Ab3HX. 

TaKHM o6pa30M, ecjiH CKOAbHceHne BHSBaHo oxKAOHe- 
HHeM pyAH HanpaBAeHHH, to caMOAex cxpeMHXCH Aaxb 
Kpen B CTOpOHy OXKAOHeHHH pyAfl. 
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Po8cda^ 



TpuMMep 


ocb y 

opmeHiuj 



Phc. 112. KoMnencHpoBaHHbiH pyjib HanpasjieHHH (KOMneH- 
CHpyioiuaH HacTb pyjia aauiTpHXOBaHa) 


JIjih o6jierHeHHH ynpasjieHHH pyjieM HanpasjieHHH, t. e. 
yMeHbiueHHH AaBjieHHH na ne/iajib, BbisbisaeMoro map- 

HHpHbiM MOMCHTOM pyjiH, npHMeHHioT aspo^HHaMH^ecKyio 

KOMneHcauHK) pasjiHqHbix bhaob (phc. 112). JXjin nojiHoro 
ycrpaHeHHH oiaBJieHHH Ha ne^ajib ycraHaBJi'HBaiOT na pyjie 

TpHMMCp. 

1 86, OBIUEE nOH^THE OB yCTOnHHBOCTH CAMOJIETA 

fljiH ycraHOBHBinerocH npHMOJiHHefiHoro jiBHsceHHH ca- 
wojiexa Heo6xoAHMo paHHOBecHe chji h hx momchtob, oa- 
«aKO A^HTejibHoro ycxaHOBHBmerocH noJiexa 6e3 bmc- 
inaTejibcxBa JienuKa yme HeAOCxaxoHHo paBHOBecHH chji 
M MOMeHxoB, a xpe6yexcH eme ycxoHHHBOcxb caMOJiexa b 
iKwiexe. 

HsBecTHO, HTO paBHOBecHe MOHcex 6bixb ycTodnuebiM, 
HeycTodHuebiM u CespasAUHHbiM, 3 xh xpH BHAa paBHOBecHH 
BCTpeqaioxcH h y caMOAexa, npHncM jinsi cyncAeHHH o6 
ycTofiqHBOCTiH oSbiH'Ho npeAHOJiaraiOT HaAHHHe BHem^Hefi 
*paxKOBpeMeHHo AeflcxByioinefl CHJibi (HanpHMep, nopHBa 
aerpa). Ecjih no npeKpam-eHHH AeficxBHH sioft CHJibi caMo- 
jiei caM, 6e3 BiMemaxejibcxBa JiexHHKa, BOBBpamaexcH b 
npexcHce noJiojKeHHe paBHOBecHH, to caMOJiCT ycxofinHB. 
Ecjih 663 BMemaTejibCTBa JiexHHKa caMOJicx He xojibko ne 
BosBpamaexcH b npencHee nojioHceHHe paBHOBecHH, ho Bce 
6oAbme oxKJioHHexcH ox tnero, to caMOJiex HeycxofinuB. 
Ecjih Hce caMOAex ocxaexcH b tom noJiOH^eHHH paBHOBecHH, 
B Koxopoe OH nepemeji hoa Ae&cxBHeM BHeuiHefi chah, to 
4:aMOAeT nefiTpaAen, x. e. HaxoAHXcn b SeapasAHHHOM 
paBHOBecHH. BeSipaBAHHH'Oe paBHOBeCHe HBAHeXCH KBK 6hl 
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rpaHHueft mchcay ycroHqHBbiM h HeycTofiqHBUM pasHOBC- 
CHeM. 

HtaK, ycToiiHUBOCTb ecTb cnocodnocTb cdMOAeia coxpa- 
HHTb nOAOOKBHUe paSHOBeCUH 6e3 BMetUaTBAbCTBa ABTHUKa. 

§ 87. nPOAOJlbHAJl yCTOHHHBOCTb. 4>OKyC KPbUIA. 

<l>OKyC CAMOJIETA H SABHCHMOCTb yCTOHHHBOCTH 
OT UEHTPOBKH 

ripOAOJIbHOH yCTOHMiHBOCTbK) HaSblBaeTCB 
cnocoSttocTb caMOJiera caMocTOHrejibHO (Sea BMeuiaTe;ib- 
CTBa JieTTOKa) coxpaHHTb yro;i araKH. 

riycTb Mo;ie.ab caMOJiera (pHC. 113), yKpejiJieHHaa Ha 
nonepeH'Hofl och, KaK 6u saMeHHiomefl nonepe^HyK) ocb z, 
noMemena b aapoiiHHaMHMecKyio Tpy6y h odAyBaerca no- 
TOKOM BOSj^yxa C nOCT05IHHOH CKOpOCTbK) V, OpH HeKOTO- 



Phc. 113. PicnuTaHHe Mo;iejiH caMOJiera Ha npoj^ojibHyio 
ycTOHHHBocTb B aspoAHHaMHqecKOH Tpy6e 

pOM nojioHceHHH CTafiHjiHsaTopa 'H pyjiH BbicoTH no 

yCJIOBHIO paBfHOBeCHH MOMeHTOB yCTaHOBHTCfl B nOTOKe no;i 
H'eKOTopbiiM yrjioM aiaKH a. ZlonycTHM, hto no neKoropoft 
np'HmHe (nanpHMep, no^ AeficiBHeM TOJiHKa) Mo;^eJIb Kan- 
Hyjiacb Ha och, yBeJiHHHB yroji araKH. Ecjih opn 3 tom no- 
HB HTCH MOMeHT, yMeHbIliaK>lIl,HH yPOJI araiKH, TO 'MOACJIB 
BepHercH b npejKiiee nojioH<eH,He paBHOBecHH, Koropoe h 
6y;ieT, cjieAOBarejibHo, ycroHHiHBbiM. 

TaKHM o6pa30M, Oah ycTounueocTu neodxoduMo eoS’ 
HUKHoeenue MOMenia, eoccTanaeAueaiou^eao napytuenHoe 
■paenoeecue, 

Hcm Hce ofiTiHCHHercH npoAOJibHan ycToSHHBocxb caMO** 
Jiera h or Hero ona b ochobhom saBHcnr? 

Ajih oTBera na 3 th Bonpocbi BOcnojibsyeMCH sjieMeHTap-^ 
HblM o6'bHCHeHHeM yCTOHHHBOiCTH, KOTOpOe 6bUlO ABHO 
npo^). B, C. IlbiiiiHOBbiM B ero Kypce «A 3 poAHHaMHKa ca- 
Mojiexa^. 
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noMecTHM B aS'poflHHaMHMeCiKyio Tpy6y Moae^ib Kpbbia, 

yKpenJieHHoro na cTep»He, KOTopbift mokct noBopaMHBaxb- 
CH BOKpyr mapHHpa, inaxoAHmeroca nosaflH xpujia 
(pHC. 114, a), H Taxyio )Ke Moaejib, ho c mapHHpO'M snepe- 
AH KpbiJia (pHC. 114,6). flonycTHM, hto ycTaHOBOHHbiH yroji 
KpHJia MOKHo peryjiiHpoBaTb h djiaro^aap? 3TOMy noAO- 



Phc. 114. HeycToiiMHBoe h ycTOHMHBoe npofloabHoe pasHO- 
BCCHe KpbiJia; a — HeycToftqHBoe paBnosecHe; 

6 — ycTOH^HBoe 


dpaxb xaKofi yroA araKH, Hxo6bi b o6ohx cjiynanx MOMenx 
noAteMHoft C'HJiu ypaBHOBeuiHBaji momckx chjih Beca, x. e. 
hxo6h b noTOKe o6e MOAeAH HaxoAHAHCb b paBHOBecHH. 
nocMoxpHM, fiyAex ah paBHOBecne b o6ohx cAynanx ycxofl- 

HHBblM. 

HaipyuiHM paBHOBecHe nepBofl moagah h KaHHOM Kpu- 
AO BBCpX. npH BXO'M yXOA aXHKH, HOAXieMHaH CHAa H 66 
M0M6HX BOSpaCXyX, HXO HOBeACT K AHAbHefimeMy yBBAHHe- 
HHIO yxAa axaKH. Bcah KanHBM Kpbwio bhhb, bto BbiBOBex 
yMenbuiCHHe yxAa axaKH, noA'beMHoii chah h 66 MOMenxa, 
nOaXOMy XpHAO OnyCXHXCH 60X6 HH>K6. CABAOBaxeAbHO, 
n6pBaH MOACAb H6yCXOHHHBa. 

EcAH HapyUIHM paBHOBeOHe Bxopofl M0A6AH H KaHH6M 
KpbiAO BBepx, xo yroA axaKH, noA'beMHan CHAa h ee mo- 
MeHx yMeHbiiiaxcH, noaxoMy xpuAo onycxHxcH, x. e. yroA 
axaKH cxanex np6)KHHM. Ecah KaoHeM KpuAO bhhb, yroA 
axaKH, HOA'beMHaH CHAa h 66 MOMeHx yBeAHHaxcsi, noaxoMy 
KpbiAO HOAHHMexcH, T. 6. yxoA axaKH CHOBa CXaH6X Hp6>K- 
HHM. TaK'HM 06pa3OM, HapyUieHHe paBHOB6CHH BXOpOH MO- 
Abah c6ilMac Hce BbiBbisaex noHBA6HHe BoccxaHaBAHBaiome- 
ro MOMeHxa. CA6AOBaxeAbHo, axa MOAeAb ycxofiHHBa. 

HxaK, KOPAa ocb BpameHHH HaxoAHXCH snepeAH KpbiAa, 
KpbiAO yCTOflHHBO, KOXAa *6 OCb BpameHHH HaXOAHXCH HO- 
SaAH KpHAa, KpbiAO H6yCXOHHHBO. 

3xOX BbIBOA OH6Hb BaHCeH, HO HeAOCXaXOHHO HCeH. 

B caMOM AeAe, ecAH Mbi 6yAeM npHfiAHHcaxb ocb Bpa- 
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mcHHH K KpbiJiy iH, HaKOHeu, noMecTHM ee na Kpu^io, to Ha 
OCHOBaHHH HafijieHHOrO BUBOfla MH He CMOHCeM CKaSaTb, 
'Kor;ia Kpujio 6yaeT ycroflHHBHM h HeycTofiHHBbiM. IIo-bh- 
AHMOMy, HaAO SHaTb onpefle^eHHyK) roHKy na Kpujic (na- 
npMMep, Ha xopae), HTodu mojkho 6bijio CKaaarb raK: ecjiH 
ocb BpameHHH HaxoaHxcH BnepeM btoS tohkh, to KpbiJto 
ycToflMiHBO, a ecjiH noBa^H, to HeycroftHHBo. TaKaa TOHKa 
6bi;ia Hafiflena h HaaBaaa (JJOKycoM Kpu^ia*. XapaKTepnoft 
•OCo6eHHOCTbK) STOfi TOHKH HBJIHeTCH TO, HTO nOJIOHCeHHC 66 
noMTH nocToaHHo A/ifl npo(})H,;ieH h, rjiaBHoe, He saBHCHT 
OT yrjia^ aTaKB. OosTOMy npH paccMoxpeHHH h pacnexe npo- 
flOJlbHOH yCTOfiH'HBOCTH CaM'OJiexa Hcxoaax H3 noaOJKeHHH 
3TOH TOHKH, a He H3 UeHTpa AaBJieHHfl KpblJia, KOTOpuft npH 

HSMeneHHH yrjia araxH nepeMemaexca no xopAe, Aa eme 

no-pa3HOMy y pa3HUX npo(i)HJiefi. 

<I>OKyC KpblJia. B03bMeM KpUJIO C CMMMeTpHHHbIM HpO- 
y Koxoporo, KaK HSBecTHo, ueHxp AaB^iCHHH aBJinex- 
■ca noHTH nocTOHHHofi TOHKOH H HaxoAHTCH OT HepeAHefi 
KpoMKH npH6jiH3HTe,nbHo Ha 'A, T. e. Ha 25%’ ajihhh xopAbi 
(§ 72). ByACM npHSAHHcaxb KpbiAO k och BpameHHH ao xex 
nop, noKa u.a. He OKajKexca Ha och BpameHHH (pnc. 115,c). 
IlyTeM B6C0B0H fiajiaHOHpOBiK'H MOHC'HO AO^HTbCfl, «IT06bI H 
U.T. Kpujia TOH<e .aejKafl na och BpameHHH. CjieAOBaTe.fib- 
Ho, Mo.MeHT jioAT>eMiHOH CHJiu H MoMeHT CHJiu Beca CyAyx 



Phc. 115. Be3pa3.iiHHHoe paBHOsecHe Kpu.3a: a — cHMMerpHqHoro; 

6 — njiocKO-BtinyKJioro 

paBHbi HyjiK) H KpHBo 6yAeT B paBHOBecHH. A xaK KaK y 
CHMMexpHMHoro Kpujia npH H 3 MeHeHHH yr,/ia axaKH a.a. 
noHTH He MCHHex CBoero noAOJKeHHH, to noA khkhm 6 bi yr- 
■jioM axaKH HH nocxaBHJiH kphjio, O'Ho Bce paBHo CyAex b 
paBHOBecHH, T. e. paBHOBecne 6 yAeT despaajiHHHoe. 

* CaoBO «4>OKyc» osHaqaer uchtp, cpeaoroqHe h qacTO npime- 
HHCTCH B MareMaTHKe h cpHSHKe aJin odosnaqeHHa KaKOH-jinSo nocToan- 
HOft xapaKTcpHoft TOqKH. 
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Tenepfa » 03 bMeM Kpujio Apyroro npo(J)HJifl, wanpHMep 
njiocKO-BbinyKJioe, h noMecTHM ocb BpameHHH npHMcpHO Ha 
’/4 AJiHHbi xopflbi OT.nepeflHeH kpom,bh (pnc. 115,6); saxeM 
BeCOBOH 6aJiaHCHpOBKOH H,o6b6MC5l TOrO, HTo6bI U,.T. KpblJia 
HaxoflHJiCfl Ha ocH BpameHHH. KpbiJio ofiflyBaexcH noxo- 
KOM c nocxoHHHofl cKopocxbK) V, paBBHBaH nofl-beMHyio CH- 
jiy, KoxopaH pacxex c yBeji'H'ieHHeM yxjia axaKH h npH 3 xom 
u.ji. nepeMeiu,a6TCH no xopjie Bnepeii, ■npHfi.xHJKaHCb k Hex- 
BCpTH XOpAH (§ 72). MoMGHT TlOA'bSMHOH CHJIbI 3A&Cb He 
paseH HyjiK) *h .cipeMiHicH noBepHyib KpbLio BOKpyr och 
BpameHHH (y-MenbiuHTb yroji aTaKH). H box oKaabiBaeTCH, 
HTO Ha Bcex yrjiax axaKH, ecjiH CKOpocxb nocxoHHHa, axox 
MOMeHX (XOHHee, K034)4)HUHeHX MOMeHXa) OAHHaKOB, X. e. 

YiUi = Y2a2 = Yza3 = ... 

H ecjiH Ka-K-HH6yab ypaBHOBeoHXb 3tox momchx na oahom 
yrjie axaKH, xo Kpbijio 6yAex, no-BHAHMOMy, b paBHOBecHH 
H Ha ApyrHX yxjiax axaKH, x. e. fiy^ex b eespasJiHHHOM <paB- 
HOBeCHH. 

ToHKa, OXHO'CHXeJIbHO KOXOPOH aapOAHHaMHHeCKHH MO- 
MeHX KpbiJia (xoHHee, K03(l>45'HUHeHX MOMeHxa) o;iHHaKOB, 

X. e. He saBHCHx ox yxjia axaKH, h HaBbiBaeTCH a3pOAH- 
H a M H H e C K H M cj) 0 K y C 0 M K 'P bl a. OOKyC KpblJia 
nOCXOHHHaH TOHKa 'H y BCeX iKpblJlbeB HaXO/IjHTCH npH6jIH3H- 
Xe.TbHO Ha V4 ^l^^HiHbl XOpAbl OX nepe^HeS KpOMKH. y 60JIb- 

iHHHcxBa npo4)HJieH (J)OKyc jiejKHx na 22 — 23% CAX. 

OcbK) BpameHHH oxAejibHoro Aexaiomero xpHAa hb- 
jiHexcH nonepeMHan ocb z, npoxoAHman nepes u.x. Kpbuia. 
noaxoMy, KOXAa u.x. KpbiJia 6yAex naxoAHTbCH b (J)OKyce, 
npoAOAbHoe paBHoaecHe fiyuex CespasJiHHHbiM. 3 Han 3xo, 
MOHCHo xoHHee c4)opMyjiHpoBaxb noJiyneHHbiS BWiue bbiboa 

o6 yCTOHTOB-OM H HeyCXOHHHBOM paB-HOBCCHH KpblJia, 3 

HMeHHo: ecAu v,.t, AeTatomeao KpbiAa naxoduTcn enepedu 
eao (poKyca, KpuAO ycToiiHueo, a ecAu noaadu (pOKyca, Kpbi- 
AO HeycTOUHueo, 

3xOX BanCHblH BHBOA Aaex B03MO>KHOCXb BbIHCHHTb, 110- 
qeMy h KaK npoAO*^t»HaH ycxofiHHBOcxb caMOAexa saBHCHX 
ox ero ueHxpoBKH. FIonyTHo cKanceM, KaKoe sHaqeHHe aah 
yCXOflHHBOCXH HMCeX CTa6HJIH3aXOp. 

<l>OKyc caMOJiexa h saBHCHMOcxb ycxoftHHBOcxH ox uchx- 
pOBKH. Bbiuie paccMaxpHBaAacb ycxoHHHBOcxb oxAeJibHoro 
K'PblAa, HO o6bIMHO, KpOMC KpbiJia, CBMOHeX HMeCX XBOCX. 
n 03 T 0 My BOSbMeM MOAeJIb H3 AByX KpblAbeB Ha OAHOM 
cxepjKHe (pHC. 116), npHneM saunee KpbiJio CAe^aeM MCHb- 
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V; 



Phc. 116. CxeMa uojxejin ;ijih AfiMOHCTpauHH npoAOJiLHofl 
ycToflqHBocTH caMOJieia 


lU'e nepejinero. H nycib ycTa'HOBOMiHbie yrjibi KpHJibCB ot- 
peryjiHpoBaHbi tbk, ^to b noTOKe uoRejih naxo^lHTCH b paB- 
HOBeC'HH. lJ,eHTp THHCeCTH MO;ieJIH JieXCHT Ha OCH BpameHHH 
(Ha mapH'Hpe), nosTOMy momcht chjih Beca paaen Hyjiio. 
TaKHM ofipaaoM, Sy^eM HMeib cxeMy, anajiorHHHyK) cxeMe 
caMOJiera. 

Tenepb nocMOTpiHM, Sy^ex jih apo;i.-ojibHoe pasHOBecHe 
MOAejiH ycTOHHHBbiM, a 6CJIH Gy^iei, TO npH KaKHX ycjio- 

BHHX. 

KaHiHOM MO^ejib Tax, htoSh ona yaejiHHHJia yroji ara- 

KH. ToPAa^OHJia Ki, yB'ejiHTOBmHCb, RacT 6ojibui'H0 MOMeHT^ 

CTpeMHmHHCH eme 6ojibme yBenHHHXb yroji axaRH. CjieRo- 
BaxejibHo, -nepcAHee Kphijio BbisbiBaex HeycxoflHHBocxb. Mo- 
MeHx cEJiu Y 2 TOHce yBejiHHHxcH (nocKOJibKy yroji axaKH 
3Aecb vome yBejiHHHJiCH), ho, AeftcTByn b o6paTHyK) cxo- 
poHy, OH cxpeMHTCH yMCHbiUHTb yroji axaKH. 

CjieAOBaxeJibHo, 3a;^Hee Kpbijio, coBASBaH cxaSHJiHBH- 
pyiOIHHH MOMCHT, COOdlUaeX yCXOHHHBOCXb. 

Ecjih 6bi Mo;ieJib KaHHyjiacb xaK, hto yMeHbuiHJia yroji 
axaKH, TO H B 3X0M cjiyHae nepe^Hee Kpbijio BbisoBex* He- 
ycxoHHHBocxb, a Ba^Hee coo6iii,hx ycxoHHHBOcxb. 

y caMOJiexa bbakhm KpbiJioM HBjiHexcH cxa6HJiH3axop 
(BMecxe c pyjieM Bbicoxbi). Hb cKasaHHoro bhaho, hxo rjia 
HpoAojibHOH ycTOHH'HBocxH caMOJiexa cxaSHJiHBaxop HMeex 
BecbMa cymecTBeHHoe BHaxeHHe (axHM h oSbHCHHexcH ero 
HasBaHHe). 

Byjiex JIH Moj^ejib b uejiOM ycxoHHHBa hjih HeycxoHHH- 
Ba — BaBHCHx ox xoro, jieHcxBHe KaKoro Kpbijia npeofijia- 
Aaex: nepe;iHero hjih sajinero, x. e. cxa6HJiH3axopa. Flpea- 
nojioHCHM, Hxo HpeoSjiaAaex AeflcxBHe nepeAHero Kpbijia h 
M oj^ejib OKasajiacb HeycxoHHHBOH. Ecjih Syj^eM .nepeABHraxb 
mapHHp H u.x. MOAeJiH BnepeA (nepeMemaxb u.x. mohcho 
H anpHMep, npn noMomn nepeABHHCHoro rpysHKa), OAHoape- 
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MeH'Ho peryji'HpyH ycraHOBoqHbie yrjibi Kpbijibes, to jiePi- 
CTBHe sa^Hero KpbiJia 6yAeT yoHJiKBaTbCH, a nepe;iHero — 
OCJiaSjIBTbCH. ripH ;i,OCTH}KeHHH mapHHpOM H U-T. HeKOTO- 
poH onpeAe^eHHofi tomkh uojxejih 0 Ka>K‘eTCH b beapasJiHq- 
•HO,M paBHOBecHH, a .npH nepeHeceHHH uiapHHpa 'H ix.t. Bne- 

peA OT 3T0H TOqKH nOHBBTCB yCTOHqHBOCTb. CjieAOBaTeJlb- 
HO, 3Ta ToqKa, KaK h y OTAejibHoro KpbiAa, o6jiaAaeT tcm 
CBOHCTBOM, qiO npOAO^BHblH aspOAHHaMHqeCKHH MOMCHT 
OTHOCHTeJlbHO HCC -npH HeHBMeHHOH CKOpOCTH IlOTOKa HO- 
CTOHHeH. HhhM'H CJIOBaMH, 3Ta TOHKa H eCTb a3pOAHiHaMH- 
qeciKHH (f)OKyc HameH MOAejiH. 

HraK, a 3 p 0 AH H a M H q e c KH M (j)OKycoM c a m o- 
ji e T a BasbiBaeTCH Toq.Ka, OTHOCHTeAbHO KoiopoH cyMMap- 
HbiH aapoAHHaMHqecKHii momcht KpbiJia h ropHSOHxaAbHoro 
onepeHHH (xoqHee, K03c})4)‘HUHeHx sxoro iMOMeHxa) nocxon- 
HCH, X. e. He saBHCHx ox yrjia axaKH. 

FAe HaxoA'HxcH $OKyc eaMOJiexa? 

y -HameH MOAejiii saAHee KpbiJio noqxH pasHO nepeAHe- 
My, noaxoMy cj)OKyc moaojih jichcht noqxH nocpeAHHe Me>KAy 
<J)OKycaMH nepeAHero h saAnero KpbiAbeB. y caMOAexa ro- 
pHsoHxajibHoe onepeHne no HAomaAH b 8 — 10 pas MCHbme 
KpbiAa H, KpoMe xoro, OHO noABep>KeHo AeHcxBHio CKOca 
noxoKa KpbiAOM, noaxoMy 4)OKyc caMOJiexa HaxoAHxcH B6An- 
3H cj)OKyca -KpbiAa (pnc. 117). 

Ha ocHOBe onbixa c uojxejihK) mo>kiio AaAce cKasaxb, 
qxo noAOH<eHHe u.x. b 4)OKyce caMOAexa Aaex fiespasjinq- 
Hoe paBHOBecHe. HosTOaMy xaKoe nojio>KeiiHe u.x. HaabiBaex* 
CH ‘H e H X p a A b H 0 H A e H T p O B K 0 H. 

BespasAHqHoe paBHOBecHe HBJiHexcH kbk 6bi rpanimeH 
Me>KAy ycTOHqHBOcxbK) H HeycTOHqHBocTbK), no3TOMy nepe- 
MemeHHe u.x. BnepeA ox 4)OKyca caMojiexa yBe.aHquBaex 
ycxofiqiiBOcxb, a nasaA ox 4)OKyca cosAaex HeycxoHqixBOcxb. 

y SoAbmHHCXBa .coRpeMeHUbix caMOAexoB pacqexHaH 
ueHxpoBKa cocxa-BJiHex 23 — 28% CAX (pnc. 117). 



PhC. 117. SaBHCHMOCTb yCTOfiqHBOCTH OT UeHTpOBKH 
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HxaK, djifi ycTodHUBocTu caMOAera eeo u^enTp THOfcecTU 
doAOfcen naxoduTbcn neped (pOKycoM cuMOAeTa, 

§ 88. nP05IBJlEHHE yCTOHHHBOCTH B nOJlETE 

Ecjih b nojiere caMo^er ynopHo crpeMHicH nnKHpoBaib 
HjiH, HaoSopoT, KaSpiHpoBaib, omero jict^hk -HenpepbiBHo 
HcnbiTbiBaeT jiaBJiCHHe na py^Ky ynpaBjieHHH b onpeaeJiCH- 
HyK) CTopony, to sto eme He roBopHi o HeycToSqHBocTH, a 
TOJIbKO 0 TOM, ^TO CBMOJICT HenpaBHJIbHO cfiaJiaHCHpoBaH. 
Ho npe/inojiOHCHM, ^T 0 caMOJieT c6ajiaHCHpOBaH npaBHJibHo. 
Toraa, ecjiH caMOJieT ycTOHHHB, nocjie BbiHyncjieHHoro h 3 - 
MeneHHH yrjia aiaKH oh cbm BepHeTCH Ha npencHHii yroJi 
axaKH. 

HeycToflqHBbifi nee caMOJieT npH yBe«7iHHeH'HH yrjia axa- 
KH cipeMHTCH eme 6ojibuie yBeJiHHHTb ero, a npH yMeHb- 
ineHHH — yMenbuiHib. 

Ms CKasaHHoro mohcho saKJiioHHTb, HTO JieTaxb na ne- 
ycTOHHHBOM ca.MOJiexe moh^ho (HeBosMOH^Ho Jiexaxb na He- 
ynpaBJiHeMOM caMOJiexe), ho nojiex yTOMHxeJieH h xpeSyer 

He TOJIbKO (f)H3HHeCK'HX yCHJIHH, HO H Hanp5I>KeHHOrO .BHHMa- 
HHH. CjieAyex eme €Ka3aTb, uxo HeycxoH^HBbifi caMOJiex 
nJIOXO BbIXOAHX H3 OTpHUaxeJlbHOrO IIHKHpOBaHHH H IHTO- 
nopa. 

06 ycroH^iHBacTH caMOJiexa Jiex^HK MOKex cyaHXb no 
xapaKxepy ABHHceHHH py^Kofl pyjieBoro ynpaBJieHHH. 

ZtonyexHM, HTo Ha neKoxopOM pemnyie HMeexcH paBHo- 
BeoHe H pyHKa ynpaBjieHHH cxohx nefixpajibHO. Flycxb Jiex- 
HHK JKeJiaex yMeHbuiHXb yroji axaKH. /Ijih oxoro oh aaex 
pyHKy ynpaBjieHHH ox cedn. ycxoHHHBbiH caMOJiex noji 
BJiHHHiHeM BoccxaHaBJiHBaiomero MOMeHxa 6yaex cxpeMHXb- 
CH BepHyxbCH Ha npen^HHH yroji axaKH, h, Hxo6bi yaepH<axb 
caMOJiex Ha hobom (MenbuieM) yrjie axaKH, JiexHHK aoji- 
HceH, oneBHjiHo, ocxaBHXb pynKy ynpaBjieHHH b nojionce- 
HHH ox cedn (pnc. 118). 

HeycxoHHHBbiH caMOJiex, yMeHbuiHB yroji axaKH jio 
Hy^KHOH BejiHHHHbi, dy^ex cxpeMiHXbCH H aajibuie yMCHb- 
lUHXb yroji axaKH, h, nxodbi yaepH^axb caMOJiex na Hy>K- 
HOM yrjie axaKH, JiexHHK aoJin^en coaaaxb KadpnpyiomHH 
MOMeHx, T. e. Bepnyxb pynKy b npe>KHee nojioHccHHe h He- 
MHoro B3Hxb ee Ha cedn. 

nyexb xenepb JiexHHK Hcejiaex yBejiHHHXb yroji axaKH. 
fljiH 3X0X0 OH depex pynKy ynpaBjieHHH na cedn. ycxoHHH- 
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Phc. 118. ZtBHweHHe pyqKoii pyjieBoro ynpaB.neHHH una H3Meiienn;! 
yrjia aiaKH na ycTofiqHBOM caMo.iieTe h HeycTOHHHBOM 


BbiH caMojier 6yzieT CTpeMiHTbCH BepnyTbCH na ‘npe>KHHHi 
yroji araKH, h, qxoSbi yaep>KaTb caMOJiex na hobom (6oJib- 
ineM) yrjie aiaKH, ^aeiHHK ftOJi>KeH ociaBHib pyMKy ynpaB- 
jieHHH B nojio>KeHHH na cedn. 

HeycTOHHHBbiH JKe caMo;ieT, yBejiHHHB yroji aiaKH, dy- 
Aei cipeMHibCfl eme dojibuie yaeJiHHHib ero, h jieiHHK, hio- 
6 bi yziep^aib caMOJiex na ny^HOM yrjie aiaKH, jxojiyaen cos- 
^aib HHKHpyiomHH MOMeHi, T. e. BepHyib pynny ynpaB.ie- 
HHH B npen^Hee noJio>KeHHe h Aaib ee .HeMHoro oi ceSn sa 
HCXOUHoe nojio>KeHHe. 

Ha CKaaaHHoro He cjieAyei iiejiaib BbiBOjia, hto na ne- 
ycTOHHHBOM caMOJieie pyjib Bbic-oibi HMeei o6paTHoe ach- 
CTBHe, HO ynpaBJieHHe pyjieM, i. e. ABH>KeHHH pyHKofi yn- 
paBJieHHH, HOJiynaKDiCH 6oJiee cjigh^hbimh. 

§ 89. nonEPEHHA5I H nyTEBA5I VCTORMHBOCTb CAMOJIETA 

rionepeHHOH yCTOHHHBOCIblO ,Ha 3 bIBaeTC 5 I 
cnoco6'HocTb caMOJieia caMOCioHieAbHo ycipaHHib bob- 
HHKllIHH KpeH. 

riyieBOH yCTOHHHBpCTbK) HasbiBaeiCH cno- 
C0'6H0CTb caMOJieia caMociOHiejibHO ycipaHHib BOSHHKiuee 
CKOJIb>KeHHe. 

rionepeHHaH h nyieBan yciOHHHBociH CBHsaHbi MOKAy 
co 6 oh. Ho, HTodbi noAyHHib npeAciaBACHHe o toh h ApyroH, 
paccMOTpHM HX H30JiHp0BaH,H0 Apyr OT Apyra, npHqeM cna- 
HaAa paccMoipHM HsoAHpoBaHHyio nyieByK) yciOHHHBOcib. 

MsoAHpoBaHHyK) nyieByio ycTOHHHBOCib nacio nasbiBa- 
K)T 4)AK)repHOH BCJieACTBHe cxoACTBa noBeAeHHH ca- 
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MOJiexa H (|)Jiiorepa. Ecjih uojiejih caMOjicia, HacaxceHHyio 
Ha BepTHKajibHyK) ocb (aaMCHHiomyK) ocb y) h noMemen- 
HyK) B aspoAHHaMH^ecKOH TpySe, oxKJioHHTb ox HanpaBjie- 
HHH noxoiKa Ha HeKOxopbift yroji cKOJibHceHHH p (pnc. 119, a), 
xo OHa BOSBpamaexcH b npe^Hee noJiOHceHHe h, Kan 



Phc. 1 19. nyxeBaH (})JiK)repHaH ycrofi^HBOcTb caMOjicxa: a — cxeiwa hc- 
nblTaHHH Ha 4^vlIOr6pHyK) yCTOHHHBOCTb; 6 H 6 — (|)JIIOrepHaH yCTOHHH- 
BocTb caMOJieTa b nojiere 

rep, ycxaHaBJiHBaexcH no noxoKy, x. e. 6e3 CKOJibH^eKHn, 
TaK >Ke Bea,ex ceSn h caMOjiex b nojiexe, eci/m paccMaxpH- 
Baxb nyxeByio ycxofinHBocxb HsojinpoBaHHo ox nonepennoH, 
riycTfa caM0.;ieT jictht npHMOJiHHeftHo c HeKoropofi no- 
CTOHHHOfi CKOpOCTbKD V, .npnqeM pyjib HanpaBJI6HHa CTOHT 

HefixpajibHo (pHc. 119,6). FIpejinoJioJKH.M, hto noaeMy-anSo 
B03HHKJIO cKOJib^eHiHe iHa HpaBoe Kpbijio, ox^ero y caMo- 
Viera Sy^er crpeMvieHHe HaKpeHHTbca b CTopony, o6paTHyio 
CKOJIbIKeHHK), T. 6. Ha JICBOe KpblJIO. Ho AOnyCTHM, HTO Jier- 
HHK BocnpenarcTByer aroMy ajiepoHaMH, Memarb >Ke CKOvib- 
KeHHK) «e 6yiieT. Tor.ua npH flBHHceHHH co CKovibJKeHHeM 
(pHC. 1 19,8) npaBasi cropo-Ha BeprHKajibHoro onepeHHH h 
4)K)3e.asi}Ka oKaHiercH ,no.zi fleficTBHeM BCTpenHoro noroKa, 
T. e. BosHHKHex SoKOBaa aapoAHHaMHHecKaH cnvia, MOMeHx 
KOTopoH H Bepnex caMoviex b npeiKHee nojioHceHHe nyxe- 
eoro paBHOBCCHH. 

OvHorepHaH ycxoHHHBOcxb caMoviexa oSecnoHHBaexca 
rviaBHbiM o6pa30iM BepxHKavibHbiM onepeHHBM. Ho OHa thk- 
Hce SaB'HCHX OX 4)OpMbI H flVIH'Hbl (j)I03eJIHHta H OX .nOJIO- 
XKeHHH u.x. no flviHHe, x. e. ox uenxpoBKH. Hem 6oBbuie ne- 
peHHHH ueHxpoBKa y caMojiexa, xeM 6ov[buie 'noviyHaexcH 
Boocxa.HaBjiHBaiomHfi momckx oxHOCHxevibHO OCH y npn Ha- 
pymeHHH nyxeBoro paBHOBecHH caMo.aexa, x. e. xeM do.ab- 
uie 4>*'’Jorep.Hafl ycxofiHHBocxb. 
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OSpaxHMCH renepb k nonepe^Hofl ycTofl«iHBocTH caM9- 
Jiera. 

HsojiHpoBaHHaa nonepcHHaa ycxoHqHBOCTb npH naKpt- 
HCHHH caMOJiexa ne npoHBJiaexca. B axoM Moa<HO ydeAHtt- 
cfl Ha cjieflyiomeM onuxe e a3po;iHHaMHHecKOH xpy6e. 

riycxb MOfle^ib caMOflexa ycxaHOB;ieHa b noxoKC 
(pHC. 120, a) xaK, hxo mojkcx spamaxhca BOKpyr och, npo- 
xoaamefl nepes ee u,.x. h HanpaBJieHHofl Bflojib xpy6bi (x. e. 
KaK 6u BOKpyr npoAoabHofl och x). Ecjih HaKpeHHM MOfle;ib 
(noKaaaHo nyHKXHpoM), xo oBreKaHHe ee, OHeBHjiHO, He 


^occmah'a8.^uea>vu^ ^ 



Phc. 120. OonepeqHaH ycTOHqHBOCTb caMOJiexa: a — cxeMa onuia, 
noKasbiBaiomero oicyTCTBHe nonepeqnoro BoccTaHaBJiUBaiomero 
MOMenia; 6 — cxeMa BosHHKHOBeHHH nonepeqHoro BOccraHaBJiH- 
Baioiuero MOMenta b nojiexe b peayjibxaxe cKOJiba<eHii5i caMo;iexa 

HSMCHHTCH, CJiejlOBaTeJIbHO, He BOSHHKHei HHKaKHX BOCCia- 

HaBJiHBaiomHX momchtob h MO,nejib ocTaaeTCH b tom nojio- 
jKeHHH, B KaKoe Mbi ee HaKpeHHjiH. 

Ho b nojieie KpeH Bcerjia conpoBOJKaaexca cKOJibHte- 
HHeM H 6,fiaroflapfl axomy, x. e. kocbchhum iiyxeM, cosaaex- 
CH MOMeHx, BOccxaHaBJiHBaiomHfl nonepeHHoe paBHOBecHe. 
OoCMOXpHM, KaK 3X0 npOHCXOAHX. 

riycxb B npHMO,nHHeHHOM noJiexe caMOjiex ox nopbisa 
Bexpa HeMHoro HaKpeHH,ncH Ha ;ieBoe KpbiJio (puc. 120,6). 
Bc,neflcXBHe axoro HSMenaxca h HanpaBJieHHe noateMHofi 
CHJiu KpbiJia. Ecjih pasJioiKHXb CHJiy Beca G no nanpaBJie- 
HHK) noflijeMHOH CHJibi H nepneHflHKyjiHpHo eMy, x. e. Baojib 
pasMaxa KpbiJia, xo cxanex bhjiho, hxo noax-eMHaa CHJia 
xenepb mojkcx ypaBHOBCCHXb xoJibKO oflHy cocxaBJiaromyio 
CHJibi Beca — cibxy Gi. Apyraa ee cocxaBJiHiomaH — CHJia 
Gi — BbiBOBex CKOJibXKeHHe caMOJiexa na Jieaoe KpbiJio. 

15 3aK. 255 22i 
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BcJieziCTBHe CKO/rbHceHHH BOSKHKHer, BO-nepBbix, saBopa^B- 
BaiomHH MOMeHT (b peayjibTaie Kocoro ofiiiyBaHHH ^loae- 
jiB>Ka), KOTopbifl, npe;inojio>KHM, jict^hk pyjieM HanpaB- 
JieHHH noracHT, He npenHTCTByn Kpeny; BO-BTopbix, noATaCM- 
Ha53 CHJia AeBOrO KpblAa yBeAHHHTCH, T. e. BOSHHKHeT MO- 
MeHT OTHOCHTeJIbHO HpOAOJIbHOfi OCH, KOTOpblH H BHpOBHB- 
€T KpeH. 

C nejihio yjiyHiueHHH nonepenHofl ycTOHHHBocTH caMo- 
Jieia KpbiAbHM HHorAa npHAaior V-o6pa3HbiH bha (none- 
pewHoe V). B stom cjiyqae npH HaKpeHCHHH caMOJieia y 
onymeHHoro Kpwjia yroA aiaxH nojiyHaeiCH 6oAbiiie, hbm 
y noAHHToro, nosTOMy BoccTanaBJiHBaiomHH MOMenr noAy- 
HaeicH SoAee SHaHHTeAbHbiM. 

§ 90. nonEPEHHOE AEiVin4>HPOBAHHE KPblJIbEB 

OCTaHOBHMCH CllXe Ha OAHOM HBAeHHH, 'HMeiOmeM BaHC- 
Hoe SHaqeHHe jXJin nonepenHOH ycTOHHHBOCTH h ynpaBAHe- 
MOCTH caMOAeia. 

OycTb caMOACT nanaA KpeHHTbca na npaBoe KpwAO 
(pHc. 121, a). ToPAa, KpOMe nocrynaTeAbHoro ABHAcenHH, 
SAeMeHTbi npaso^o KpbiAa dyAyi ABHraibcn bhhb, a acbo- 

ro — BBepX, npHHeM CKOpOCIb ABHHCeHHH BHH3 H BBCpX 
6yAeT TeM 6oAbme, neM AaAbiue or npoAOAbHofl och Haxo- 
AHTCB 3AeMeHT KpblAa. CKOpOCTb ABHACeHHH B'HH3 W\ H 
COOTBerCTByiOmyK) CKOpOCTb ABHJKeHHH BBepX W2 CAOJKHM 
c nocTynareAbHOH CKOpocxbK) caMOAera V (no npaBHAy 
TpeyroAbHHKa) h noAynnM peayAbTHpyiom'He CKopociH Vi 
H V2 (pHC. 121,6). PaccMarpHBaH 3 th cxeMbi h homha, nro 
ypAOM ataKH KpbiAa HasHBaeiCH yroA MencAy xopAoS h 



y/ 


Phc. 121. nonepe^Hoe AeMn(t)HponaHi!e (xopMoxceHHe) KpuAbee 
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HanpaBJieHHeM bosayuihoh ckopocth, Ba-KJiioHaeM, uro np>H 
HaKpeHeHHH caMOJieia yroJi aiaKH onycKaK)meroc-3 KpbiJia 
yBe;iHMHBaeTCH (ai^a), a noiiHHMaiomerocH, HaoOopoi, 
yMeHbmaexcH (a 2 <Ca); cjiejiOBaTeJibHO, noAT^eMHaB CHJia 
onycKaK)meroc5i KpbiJia BospaciaeT, a no;iHHMaK)merocH 
yMCHbiuaeTCH (pnc. 121, a), t. e. cosiiaeTCH nonepe^Hbifi mo- 
MeHT, TopMOBHiUHfi (rjiyiuamHH) BpameHHe. 3 tot MOMem 
HashiBaiOT nonepeHHbiM ;ieMn4)HpyK)iUHM MOMeHTOM, hjih 
MOM eHTOM nonepcTOoro AeMn(J)HpDBaHH^*. 

nonepe^iHoe ;ieMn(})HpoBaHHe KpbiJibeB cnoco6cTByeT no- 
nepennoH ycTOHUHBOCTH caMOJieia. B caMOM ;iejie, ecjiH 6bi 
TopMo>KeH'Hfl KpbiJibeB HB 6biJio, TO yrjioBaH CKOpocTb Bpa- 
lUeHHH HapaciaJia 6bi h caMOJicr, nanaB KpeHHtbCH, Mor 
6 h saHHTb onacHoe noJioHceHHe jio xoro, KaK JiexnnK ycne.i 
6bi BbinpaBHXb Kpen. A ecjiH 6bi jiexHHK caM naKpeHHji caMo- 
jiex, xo npH oxcyxcxBHH AeMn4)HpoBaHHH caMOjiex xaK 6bi- 
cxpo yBejiHHHBaji 6bi Kpen, uxo JiexMHKy xpyxiHo 6biJio 6bi 
copasMepHXb abhjkchhh pynKOH pyjieBoro ynpaBJienHH. 

BjiaroAapH nonepennoMy AeMncJJHpoBaHHK) KpbiJibeB 'Ha- 
KpencHHe caMOJiexa npoHCXOAHX cpaBHHxeAbHO mbajichho.^ 
OAHaKO npn CKOpocxH nojiexa, 6 jih3ko0 k MHHHMaJibHofi, 
KOXAa yroji axaKH 6 jih30K k KpnxHnecKOMy, nonepeunoe 
AeMnc})HpoBaHHe KpbiJibeB yace oxcyxcxByex. Oe'bHCHHexcH 
3X0 xeM, nxo na 6ojibmHX yxjiax axaKH K 03 (J)(J)HUHeHT 
noAx>eMHOH cHJibi Cy, npH6jiHH<aHCb K CBoeMy MaKCHMaJib- 
HOMy SHaneHHK), y>Ke Majio pacxex; cJieAOBaxejibHO, He- 
6ojibiiiaH pasHHua b yxjiax axaKH nojiynpujibea y>Ke He 
Aaex saMexHOH pasHHUbi b hx noA'beMHbix cHJiax, x. e. A^Mn- 
(Jinpyiomero MOMenxa nojiynnxbCH He Mo>Kex. 

npH nepexoAe nee sa KpHXHHecKHH yroA axaKH hohb- 
AHexcH BpamaiomHii MOMenx, BcyieAcxBHe nero kphiabh ca- 
MH cxpeMHxcH nepcHTH BO BpameHHe (noApoSnee o6 stom— 
B rjiaae o mxonope caMOJiexa). 


rjIABA XI 

B3JIET H nOCAAKA 

B npeAbiAyuiHX rjianax 6biJio paccMOxpeno yexaHOBHB- 
meecH ABH>KeHHe caMOJiexa no npHMOJiHHeHHOH xpaeKxo 
pHH, T. e. c nocxoHHHOH cKopocxbK). B 3X0H H nocABAyiomeH 

♦ Ot HCMeuKoro cjioBa «AeMn(|)ep» — rjiyiuHTejib. 
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rjiasax paaSepCM pasjiHMHbie cjiyqaH ‘HeycTaHOBHBiueroca 
H Kp'HBOJIHHeflHOrO CaMOJICTa. 

§ 91. B3JIET CAMOJIETA (OBIUEE ROH^THE). 
aTARbl B3JIETA H B3JIETHA5! AHCTAHUH5I 

Bsjiex caMOJieia ecib ycKopenHoe npaMOJiHHefiHoe 
JllBHHCeHHe C HaSopOM CKOpOCTH H BhICOTbl, lHeo6xo;^HMbIX 
HopMaJibHoro BbiJiexa c aspoApoMa. 

Kan HBiBecTHo h 3 npcAbiAymero, caMojier He Monger 
jierejh, ecjiu CKopocib ero dy^er HH^e MHHHMajibHofi cko- 
pocTH ropHsoHxajibHoro nojiexa; y 6oJibiUHHcxBa caMOJiexoB 
OHa npeBbimaex 100 kmIhuc. CjieAOBaxejibHo, caMOJiex mo- 
xcer Hanaxh nojiex xojibKo nocjie npeABapHxeAbHoro paa- 
6era. 

Sxanbi BSJiexa h BSJiexHaH AHCxaHUHB. PaaSer HMeex 
ueAbK) pasroH caMOJiexa ao xax HasbiBaeMofl OKopocxH ox- 
pbiBa, Koxopan HeMHoro fioAbUie MHHHMajibHofi. Ilocjie ox- 
pbiBa ox seMAH ocymecxBAHexcH ABAbHefluiHii pasroH ca- 
MOAexa nyxeM BbiAepncHBaHHH ero b ropHSOHxaAbHOM noAe- 
xe HaA aeMAefi (pHc. 122, BBepxy) — ao xex nop, noxa 
CKopocxb He BOBpacxex ao iseAHHHHbi, 6e3onacHOH aah 
noAT^CMa. TaKHM ofipasoM, B3Aex caMOAexa mohcho paadHXb 




Phc. 122 . Bsjiex caMOJieia: BBepxy — stanu BSJieia h BSAeiHaa ah- 
CTaHUHfl; BHHsy — cHjibi, ACHCTByiomHe Ha caMOJiei npn pa36ere h 
orpuBe OT 3eM.aH 
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Ha Tp.H arana: 1) pa36er h orpbiiB, 2) BbiAepH<HBaHHe mu 
seMJieH jiJ\n Ha6opa CKopocTH h 3) noiX'beM na Bbicoiy, He- 
ofixoAHMyio AJiH nepejiexa nepes BOSMon^Hbie npennTCTBHH 
Ha rpaHHue aapojipoMa, paBHyio 25 jh*. 3th xpn arana co- 
craBJiHiOT (no jxjinne) ran HasbiBaeMyio BSJieTHyio 
;^HCTaH^HIO. PaCCMOXpHM HX pasAeJibHO. 

§ 92. PASBEP CAMOJIETA H OXPblB OT 3EMJ1H. 
yCKOPEHME nPH PASBEFE. CKOPOCTb OTPbIBA 

PasSer ecxb ycKOpennoe jXBwmeme. BejiHHHHa ycKope- 
HHH saBHCHT OX cooxHomeHHH CHJi, iieficxByiomHX Ha CaMO- 
•Jiex. 

Kovjxa caMOJiex cxohx na cxapxe roxoBbifl k nojiexy h 
ilBHxaxejib paSoxaex Ha Ma;ioM rase (pHc. 122 , BHHsy), na 
caMOJiex ^leficTByiox CHJia seca G, saxeM paBHan efi no Be- 
jiHHHHe CHJia peaKiiHH seMjiH A/1 + ^^2 h CH*na xhfh P, koxo- 
pan noKa erne HenocxaxoHHa jij]b npeonojienHH cHnbi 
xpeHHH KOJiec 0 seujiK), Ho box JiexMHK jXdJi nojiHbiH ras, 
CHJia XHXH npeojiojieBaex CHJibi xpeHHH h caMOJiex HanHHaex 
pa36er. FIomth xoxnac >Ke nocjie iiann rasa jicxhhk aaex 
pynxy pyjiesoro ynpaBJieHHH ox ce6H h xcm caMbiM npnnoA- 
HHMaex XBOCT caMOJiexa (SjiaroaapH aeflcxBHio cxpyn BHHxa 
Ha ropHaoHxaJibHoe onepenne); BCJieacxBHe axoro Hcnesaex 
xpeHHe XBocxoBoro Kojieca, a rjiaBHoe — yMeHbuiaexcH 
yroji axaKH, cJieaoBaxenbHO, yMeHbmaexcH h Koa(f) 4 )HUHeHx 
jioSoBoro conpoTHBJieHHH caMonexa. To h apyroe o6jierqa- 
ex pasSer. CHJia thth P b nanajie pasSera mhoto Sojibuie 
CHJibi xpeHHH Qto h jio6oBoro conpoxHBJieHHH Q, x. e. pas- 
Hocxb CHJI P — (Q + Qtp ) BeJiHKa H cosaaex ycKopeHHe, 
noaxoMy cKopocib pacxex. C pocxoM cKOpocxH pacxyx 
noa’beMHan CHJia h JioSoBoe conpoxHBJieHHe caMOJiexa, CHJibi 
xpeHHH yMeHbuiaioxcH, xaK khk c pocxoM nonBeMHofi CHJibi 
yMeHbuiaexcH narpysKa na KOJieca. Koraa nonbeMHan CHJia 
HCMHoro npeBbicHX CHJiy Beca, caMOJiex oxpbiBaexcn ox 
SeMJIH. 

ycKopcHHe npH pasSere, ycKopennoe ABUKCHHe B03- 
M0>KH0 B xoM cjiynae, ecjiH aBH>KymaH CHJia fiojibiue npo- 
xHBoaeHcxByiomHx chji. Tbk kbr cHJia thxh P xHHer caMO- 
Jiex BTiepeji, conpoxHBJieHHe >Ke Bosayxa Q h cHJia xpeHHH 


* Bucora 25 m HBJiHeicfl ycjiOBHofl. B ApyrHx crpawax (ClUA, 
AHrJiHH H np.) B3JieT cMHiaeica aaKonqeHHUM Ha Bbicote 15 m . 
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Qtp npOTHBOaeflCTByiOT flBHKeHHlO, TO, OHCBHflHO, pas- 
6era Heo6xoflHMo raKoe HepaBencTBo: 

P>(Q + Qtp). 

H eCJIH H3 'BeJlHMHHbl CH,abI THPH P BblMCCTb CHJIbI COnpO- 
THBJICHHH, TO nOJiyHHTCfl HCKOTOpblfl HSfiblTOK THTH AT*, KO- 
Topbifl H cosflaeT ycKopeHHe, t. e. 

AP = P-(Q-fQ^). 

Ho BTOpoMy aaKOHy HbioTona cmia, coo6maK)maa TeJiy 
yoKopeH'He, paBna npoH3BefleHnio Maccbi TCJia na ycKope- 
HHe. 0'6o3Haaafl Maccy caMOJieTa m h ycKopenne /, Mo»eM 
HanHcaTb: 

P-(Q+Qtp)*=«/- 

Mu nojiyHHJiH ypaBHCHHe flBHJKeHna npn pa36ere, hs 
KOT oporo cjie;xyeT, hto ycKopeHHe npn paaSere aoajKHo 
SbITb: 

, _ P-(Q + Qtp) 

Tpaae — m 

3Ta 4>opMyJia noKasuBaer, mto mbm fiojibuie SyaeT h 3- 
SblTOK THTH H aCM M6HbIIie MaCCa CaMOJieTa, TCM CojIbUie 

Syfler yoKopcHHe npn paaCere h, cjieaoBaTe/ibHO, tbm 6 uct- 
pee caMOflBT HafiepcT CKopocTb aaa OTpusa ot scmjih. 

CKOpOCTb OTpMBa. CKOpOCTb, KOTOpyK) CaMOaCT aOJlHieH 
HMeTb JUin OTpUBa OT SeMJIH, HaSbIBaiOT CKOpOCTbK) 
0 T p U B a. 

CKopocTb, npa KOTopoft caMOJieT y>Ke MOJKer JieTexb, 
eCTb MHHHMaabHaH CKOpOCTb, COOTBeTCTByWIUaH Kp’HTHMe- 
CKOMy yrjiy araKH, Koraa K034)cl)HUHeHT noabCMHoft cnau 
Cy flOCTHraCT MaKCHMyMa. Ha MHHHMaabHOfl CKOpOCTH HJIH 
oneHb 6jiH3Kofl k neft, Boo6uxe roBopH, mo>kho npoH3B6CTH 
oTpuB, ecjiH npH pa36ere noqxH ne noaHHMCM xBOcxa ca- 
MOJieTa H 6yaeM coaepmaTb paaSer na Tax nasuBacMOM 
CTOHHOHHOM ypjie aTaKH, T."e. na yrae aTaxH, 
KOTOpuft CaMOJieT C XBOCTOBbIM KOJICCOM HMeCT npH CTOHH- 

Ke Ha aeMae (pHC. 123 h 124). Ha TaxoM yrae aTaxH ca- 
MOJicT 6yfleT HMeTb cxopocTb HeMHoro 6oaee MHHHMaab- 
Hoft. OflHaxo cxopocTb, oneHb 6aH3xyK) x MHHHMaabHofi, 
Hejib3H npHHHTb 33 cxopocTb OTpUBa, Tax xax Ha Taxofl 
OXOpOCTH CaMOJieT HMeeT HeaOCTaTOHHyK) yCToSHHBOCTb H 
ynpasafleMOCTb. BBHay stoto OTpuB npoHSBoaHTCH Ha He- 
cxoabKO 6oJibmeft cxopocTH — npH6jiH3HTeabHo Ha 15% 
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Phc. 123 . CroHHOiiHbifl yroji axaKH caMOJieia HK ‘18 



Phc. 124 . CtohiiomhuA yroji aiaKH caMOJieta JIk-II 


60 JTbtIie MHHHMa.JlbHOfi CKOpOCTH. CjieflOBaTe.nbHO, CKOpOCTb 

orpuBa paBHa: 

[■'? VoTp == 


MHHHMA:n[bHbIE CKOPOCTH H CKOPOCTH OTPbIBA 
(HA yPOBHE MOP5I) CAMOJIETOB Hk -18 (C=1050 kb) h Hk -11 
(G = 2300 Ke) 



1 V^MHH 

1 V^OTP 

CaMOJier 

MjceK 

1 km! me 

mIcbk j 

kmIhuc 

Hk-I8 

28,0 

100 

32,0 

115 

3k-11 . 

1 41,3 

149 

47,5 

171 


HraK, CKOpOCTb OTpbIBa npH6jIH3HTeflbHO Ha 15% 6oJIb- 
uie TeopeTHHecKoft MHHHMa.abHoS ckopocth, t. e. pasHa 
npaKTHHeCKOH MHHHMa.nbHOH CKOpOCTH (§ 45). Hhumh cj \ o - 
iBaMH, CKOpOCTb OTpbIBa MO>KHO CHHTaTb npH6AH3HTe.nbHO 
paBHOfl SKOHOMHHeCKOfi CKOpOCTH rOpHSOHTaJIbHOrO nOAexa 
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(§ 50). TaKHM oSpasoM, npn HopMajibHOM B3;ieTe npHCop 
jio.n>KeH noKasbiBaib npHMepHo aKOHOMH^ecKyio cRopocTb. 
ripH flOCraTORHOM HaBbIKe JieTRHK CyjHT 0 CKOpOCTH OTpbl- 
Ba no ynpaBJiHCMOcTH caM0.aeTa (ajicponw h pyjin CTano- 
BHTCa HOpMajIbHO «HyTKHMH»). 

§ 93. BbIAEP}KHBAHHE CAMOJIETA HABOPA CKOPOCTH. 

B3JIETHA5I CKOPOCTb H 3TAn nOAl>EMA 

SKOHOMHneoKaH CKopocTb, KaK HBBecTHo, He Aaei caMo- 
ro QbicTporo noflieMa; xpoMe Toro, h sto caMoe r.aaBHoe, 
BKOHOMHnecKafl CKopocTb ecTb rpaHHua Mencay HHTepBa.na- 
MH nepBWX H BTOpbIX peJKHMOB H HOBTOMy nOflbeM C BTOft 
cRopocTbK) Ha MaBofi BbicoTe onaceH. CjieflOBaTe.nbHo, tot- 
nac Hce noc.ne OTpbiBa or seMJiH HannHaib noflijeM we cjie- 
flyer, a naao npenBapHrejibHo naOparb OKopocTb, t. e. ne- 
o6xoflHM AajibHefiuiHfi paaroH caMo.neTa. C btoA uejibio 
noc.ae OTpHBa JierHHK BUflepjKHBaer Mamnny b ropHson- 
Tajib'HOM nojiere hhsko naa seMaefl. 

riocMOTpHM, KaK cosaaeTCH ycKopeHHe npH BuaepwH- 

BaHHH caMoaexa. 

K MOMenry orpuBa caMoaera ox aewfan cnaa xpeHHH 
Koaec o seMaio HcneaHex h, caeaoBaxeabHO, HaSuxoK xhfh 
AP (pasroHHiomaH cnaa) cxanex paenbiM pasHocxH cna 
P — Q. OpH oxpbiBe 3xa pasHocxb 6yaex HeBeaHKa, xaa Kax 
K MOMCHxy oxpbiBa aoOoBoe conpoxHBaeHne Q BcaeacxBHe 
yBeaHHHBUieficH cKopocxH CHabHo Boapacrex. HoaxoMy xox- 
nac we nocae orpbiBa caMoaexa ox BeMan aexHHK HeMHoro 
yMeHbuiaex yroa axaKH, x. e. Hyxb-nyxb oxwHMaex pynxy 
ynpaBaeHHH ox ce6a c ueabio BHaepwHBaHHH MauraHH b ro- 
pHBOHxaabHOM noaexe hhsko naa semaefi (npHMepno na 
Bbicoxe 1 m ) aan Ha6opa CKopocxH. C yMenbuieHneM yraa 
axaKH aoOoBoe conpoxHBaeHHe Q yMeHbuiHxca h nosxoMy 
pasroHHiomaH cnaa AP Bospacxex. 

TaKHM o6pa30M, aan BbiaepwHBaHHH caMoaexa Haa seM- 

aeg HoayHHM caeayiomee ypaBHeHne asHweHHa: 

= my ' 

P—0 

OTKyA^ 73 ,,,= , 

a TaK KHK Macca Te;ia pasHa ero Becy, zie;ieHHOMy Ha yc- 
KOpeHHe CHJIbI THJKeCTH, TO 
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BsjieTHan cKOpocxb h axan noflT>eMa. BbiAepJKHsaHHe 
caMO.iexa nan aeMJieft HMeex uenbio yfiejiHqeHHe CKopocTH 
no BejiHqHHbi, HeoSxonHMoit 6e3onacHoro h 6bicTporo 

nofl-beMa. Thkoh cKopocxbio HBJiHeTca HaHBbiroflHeHmafl 
CKopocTb nonn>eMa, cooTBexcTByiomaa MaKCHMajibHoii Bepj 
THKaJTbHOfl CKOpOCTH, X. 6. MaKCHMa.nbHOfi H36blTOqHOH 
MOIUHOCXH. 

B nexHofi npaKXHKe HHorna Bbiiiep>KHBaK)T caMoner Han 
3eMJie0 no HCCKOJlbKO MCHblUefi CKOpOCTH (yMCHbUiaH 9THM 
Sian Bbin6p5KHBaHHfl) H iiepeBonBT caMOJiBx Ha noJiornH 
non^beM, bo BpeMH Koioporo CKopocib nocieneHEO Bospac- 
laei no BsnexHofi, h y>Ke xorna nexmik ycxaHaBJiHBaex 
HopManbHufl yroJi nonijeMa. OnnaKo cnenyex noMHHXb, qxo, 
nepeBona caMonex na nonxieM npH cKopocxH, 3 HaMnxenbH 0 
MCHbuieH, qeM BsnexHaa, Jiex'iHK 3aMcn>niix pasron h, rnas- 
Hoe, Synex bbcxh caMonex «a pe)KHMe, 6 jih3kom k rpanHne 
Bxopbix peJKHMOB. HoaxoMy B nepBbie ceKynnu nonxieMa 
6ynex Manbifi sanac CKopocxH, nxo noxpeSyex ox nexqHKa 
nanpawcHHoro BHHManHH h fiesynpennoro nHJiornpoBaHHa. 

§ 94. HOPMAJlbHbin B3J1ET H OIUHBKH nPH B3J1ETE. 

B3JIET C nOAPblBOM. B3JIET C nojiyonyiUEHHbiM 
XBOCTOM 

Bbiiue SbiJiH paccMOxpeHbi axanu HopMajibHoro sanexa. 
ripH HOpManbHOM Bsnexe nocne nonxieMa xoocxa o6biqHO 
coxpaHnexcfl npHMepHO sKOHOMHMecKHfl yron axaKH h pas- 
6er ocyiuecxBnHexcH no xex nop, noxa CKopocxb ne nocxnr- 
nex CKopocxH oxpuBa, Koxopan npH6j]H3HxejibHo paana 
3K0H0MHHecK0fl CKopocxH", xoxna nontcMHaH cnna ypaano- 
BecHX Bee caMOJiexa h oh caM, Sea ynacxHfl nexMHKa, nnaa- 
Ho oxpbiBaexcH ox seMJiH H B Boanyxe cxaHoanxca noexa- 
xoHHO ycxoSnHBbiM H ynpaBnneMbiM. Ecnn npn pasSere 
jiexnHK nonHHMex xbocx caMonexa neMHoro donbiue, neM 
nyjKHO, X. e. paaSer ocymecxannexcH c yrnoM axaKH, ne- 
MHoro MenbiiiHM aKOHOMHMecKoro, xo B 3X0M cjiynae no no- 
cxH>KeHHH CKopocxH oxpbiBB caMonex caM ne oxpbiBaexcH ox 
aeMJiH (nonTjGMHaH CHJia ewe nenocxaxoHHa), h JiexnnK 
jierKHM niBH*eHHeM pynKH ynpaBjieHHS na ceSn yBenHHH- 
Baex yron axaKH, oxpuBaa 3xhm caMonex ox seMnH. 

ripH BHnonneHHH Banexa Kypcanxbi nepenKO nonycna- 
lox rpySbie owhSkh. 

K xaKHM owhSkem b Hanane sanexa cnenyex othccxh 
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pesKoe OTKpbiTHe vapoccejia « pesKHft noflieM xBOCxa, hto 
npHBoaHT npH pa36ere k yK^ioneHHK) caMOJiera bjicbo, ec- 
jiH BHHT npaBoro, BpameHHH, h BnpaBO, ec;iH bhht Jiesoro 
BpaiueHHH. 

nycTb Ha caMOJiere c bhhtom npaBoro BpameHHH nana- 
JiH pa36er, aas no;iHbifi raa h pynKy ynpaB;ieHH5i ot ceSsi 
noflBCMa XBOcra (pac. 125, a), flpa noAtcMe XBOcra 



Phc. 125. Bo3HHKH0BeHHe saBDpaMHsaioinHX MOMeHToa b naqajie ' 
pa36era (npH noAHHMaHHH XBOcra) caMoaera: a — c bhhtom npa- 
Boro BpameHHH; 6 — c bhhtom aesoro BpameHHH 


;ieBaH CTopoHa BeprH«ajibHoro onepeHaa oKasbiBaerca noa 
fleficTiBaeM saKpyqeHaoft crpyH BHHxa, t. e. aapoaaaaMHHe- 
cKoro MOMeara McTpyw. crpeMameroca paaBepHyrb caxMoaex 
eAeeo. PeaKuaa Bpamenaa BHHxa Mcrpyu, cxpeMacb Haxpe- 
HHXb caMOJiex HaJieBO, Harpyacaex aesoe KOJieco, bcjica- 
cxBHe aero caMo,iiex cxpcMaxca saBepnyxb roace eAeeo. 
rioflHHMaa xBOcx caMOJiexa, mu onycKacM ero hoc, x. e. 
HBMeHaeM njiocKocxb BpameHHH BHHxa, b pesyjibxaxe nero 
BOSHHKaeX rHpOCKOHHHeCKHft MOMeHX MpeiK, Koxopufi npa 
npaBOM BpameHHH BHHxa cxpeMHxca saaepHyxb caMOJiex 
oitHTb-TOKu eAeeo (noapoGnee o rapocKOHHHecKOM momch- 
xe — b caeayiomeft raaBe), 

Hxo6bi napnpoBaxb cxpeMjieHae caMonexa noa aeficxBH- 
CM xpex yKaaaHHHx MOMeHxoB saBopaaHBaxb BaeBO, ny*- 
Ho, OHeBHaHo, cosaaxb ypaBHOBemHBammHS MOMenx, a 
HMeHHo: oxKJiOHHXb pyHb aanpaBaenaa Bnpaoo, x. e. na- 
OKUTb Ha npaeyto nedaAb. 

Ha caMoaexe c bhhxom acBoro BpameHHH xpa yaasaH- 
aux MOMeHxa fiyayx hmcxh npoxHBonoao>KHoe nanpaBae- 
aae (pnc. 125,6) h caMoaex 6yaex cxpeMHXbca saBepnyxb 
BirpaBO, noaxoMy napapoBaxb axo cxpeMaenne naao HaacH- 
MOM Ha acByio neaaab. 

ripH pesKOM yBejiHHeHHH HHcjia odopoxoB aBHfaxeaa h 
pesKOM noaieMe XBOcxa cyMMapHufi saBopaHHsaiomHfl mo- 
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MeHT BoapacraeT tbk 6hctpo, uto Heonbirabifi jicthhk Ma- 
cro He ycneBaer napHpoBarb ero. IloBTOMy ajih aajiera Ha- 
no n.iaBHO yBe;iHMHBaTb o6opoTbiHHe pesKO (noHHe mca- 
jieHHo) noaHHMaib xboct, vnepwHBaa caMOJier or paaBopo- 
ra Ha>KHMOM na cooTBercTByiomyrc) neaajib; Ha npa^yjo -- 
npH BHHTC npaBoro BpamcHHH (naK Ha caMOJierax >lK-l 
Sk-II) Ha JieByio — npH bkhtc ;ieBoro BpameHHfl. 

Hpyrofl xapaKTepHoft ouiH6Koii na pa36ere aBJiaercH 
•MeflJieHHbift H HeaocraroMHbiH nofl-bCM XBocra, hto Mower 
npHBecrH k orpuBy caMOJiera na 6ojibuiOM yrjie araxH 
H Ma;iofi cKopocrH — Menbuiefi, mbm CKopocrb orpbiBa; no- 
aroMy orpuB 6yfler npewaeBpeMeHHbiM, h caMOJier, oxasaB- 
uiHCb B BOBflyxe, 6yAeT eme He^ocraroMHO ycroHMHBbiM h 

HCKOropbix cJiyMaax h npn co6;iK)fleHHH on- 
pefleJieHHMX ycjioBHfi onbirnufi JierMHK, orcrynaa no ne- 
oSxoflHMOcrH or rpe6oBaHHfl HopManbHoro BS^iera, Mower 
c nojTbBofi npHMeHHrb orpbiB caMOJiera na Ma;ioft cKopocrH. 
3ro npaKrHKyercH npH rax HasbiBaeMOM BB^ere c noApu- 
BOM H B3JieT0 c nojiyonymeHHbiM xboctom. 

Bsjiex c noApwBOM. SaKJiioHaeTca oh b tom, hto pas- 
6er coBepuiaeM c HopMaJibHO noAHHTbiM xboctom, ho ne 
AOJKHAancb, Korna CKopocTb AOCTHraeT ckopocth oxpbiBa, 
HecKOJibKO paHbuie btoto yBCJiHHHBaeM yroJi bthkh hohth 
Ao cTOHHOHHoro (6epeM pywy ynpaBAeHHH hcmhofo na 
cefia); bthm yBejiHHHBaeM noAT^eMnyio CHJiy h tbkhm od- 
pasoM OTpbiBaeM caMOJieT na MenbuieH cKopocTH, mcm npn 
HopMajibHOM BBJieTe, a hmchho: na cKopocTH, cootbct- 
CTByiomeft npHMepno cToaHOHHOMy yrjiy aTaxH, jihuib hc- 
MHOrO npeBblLUaiOmeH MHHHMaJlbHyiO CKOpOCTb. 3t0 yMCHb- 

uiaeT AAHHy pasSera na 10 — 15%. 

OpH B3JI6T6 C nOAPbIBOM CaM0A6T yXOAHT B B03AyX 
noHTH Ha KPHTHHCCKOM ypjie aTaKH, BCJieacTBHe nero 
B OCOfiCHHOCTH 3JiepOHbI, paSOTBIOT HCAOCTaTCHHO SqXpCK- 
THBHO, T. e. ynpaBJiHCMOCTb caMojieTa njioxaa. no3TOMy b 
TC x cjiynaax, KorAa hphxoahtch npHOeraTb k BSJieTy c 
nOApbIBOM (o HHX CKaaaHO HHHCe), HBAO C06AK)AaTb CAC- 
Ayiomee: 

1. He noAPbiBaTb cbmoact paHbuie, hcm CKopocTb ne 

npeBblCHT MHHHMaAbHyK). 

2. ToTHac Hce nocAe noAPbiBa, TmaxeAbHo cabah aa 
nonepeHHbiM paBHOBecHeM caMOAeTa (ne AonycKaa hh mb- 
Aefluiero Kpena), yMenbiHHTb yroA aTaKH h BUAepHcaxb ca- 
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MojieT B ropHSOHTajibHOM nojiexe, *iTo 6 bi Hafipatb Hy>KHyK) 
cKopocTb HopMa;ibHoro noaijeMa. 

Bsjiei c noiipbiBOM onbiTHue .aeTtiHKH npHMeHsiiOT tojib- 
Ko b rex KpafiHHX cjiynaHX, Koraa aapoapoM, HMen cbo- 
fioiiHbie noaxoflbi, HeAocTaroweH no ajikhc jijih nopMajibno- 
ro BSJiera. 

KypcaHTaM-jiexHHKaM npHMenHXb BSJiex c nojipbiBOM xa- 
xeropHneoKH oocnpemaercn. 

BsJiex c nojiyonymeHHUM xboctom. B neKOxopbix c;iy-- 
nanx, nanpHMep npn BasKOM rpynxe, Koraa ecxb onacnocxb 
KanoxHpoBaBHH, npaxTHKyiox Bsaex c noayonymcHHbiM xbo- 
cxo'M, T. e. npH pasfiere noAHHMaiox xbocx caMOJiexa onenb 
neMHoro. B axoM cjiyqao pasfier n oxpbiB npoHcxonax na 
SoabiuoM yr;ie axaKH, 6 ;ih 3 kom k cxoaHonnoMy, HoaxoMy 
npn oxpbiBe ox seM^in Hyn<Ho BHHMaxeJibno cjieanxb sa 
pasHOBecHeM caMOJioxa n saxeM xmaxejibno ouflepjKaxb 
MafflHHy Haji seMjiaft, noxa ona ne Ha 6 epex CKopocxH, nyjK- 
Hoft Rjia HopMa;ibHoro noaxseMa. 

npn BSJiexe c nojiyonymenHbiM xbocxom noapuB npn- 
Menaxb nejibaa, nocKOJibKy OTpbiB nponcxoanx n fiea xoro 
Ha Maaofi cKopocxH. 

§ 95. PACHET AJIHHbl H BPEMEHH PASBEPA H BSJIETHOf) 

Ahctahuhh (nPH besbetphh) 

Zlanna n BpeMa pasfiera saBncax ox CKopocxn oxpwBa 
H ycKopeHHH npH paaSere. H ecjin 6 h ycKopenne 6 biao 
nocxoHHHbiM, xo onpcaejiHXb aJinny a BpeMa pasSera 6 biao 
Obi HexpyaHo. PasaeaaB OKOpocxb oxpHBa na ycKopenne, 
Mbi nojiyHHJiH 6 bi BpeMa paafiera; saxeM, yMHOJKHB ero na 
cpeaHjoK) CKopocxb npa paafiere, noayqnan 6 bi n aanny 
paafiera. Ho ycKopenne npn pa 36 ere Henocxoanno, x. e. 
aBHHieHHe caMOJiexa npaKXHHecKn HepaBHOMepHo-ycKopen- 
Hoe. 3 x 0 oneHb ycjioacHaex pacnex aJiHHbi n BpeMenn paa- 
oera. noaroMy a^ npaKTanecKax neaefi oSbinHo npaMena- 
KDx npaOanweHHbift pacnex, npnneM aaoraa noabayioxca 
caeayiomefi npafiaHnceaHofl ^opMyaofl: 

^pa36 ** ■ 

-G~^ 

r^e «^pa36 JWHHa pasSera b m (npH 6 e 3 BeTpnH)| 

N — Momnocxb aBHraxejia b a . c .\ 
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VoTp — CKopocTb oxpuBa B kmIhoc; 

K— K034)4)HUHeHT TJrrH, BaBHcamnii ot I/mskc ca- 
MOJiexa H ero BHHxa, n.pH6ji;H3HxeJibHO paBHUfi 

480 , . 

y— (fljiH BHHxa HSMeHHeMoro uiara); 

/ — K034)45HUHeHX XpeHHH, SaBHCSmHH OX HOKpOBa 

aapoapoMa; oh cociaBJiaeT: una TBepaoro no- 

Kpoua / = 0,06, MHrKoro rpyHxa / = 0,08, 
fljiB necqaHOH noBepxnocxH / = 0,12, ajih cne- 
ra (jibi>KH) B cpeAHeM / = 0,10 h chjibho bo 3- 
pacxaex npn MOKpoM CHere. 

Ajih npH6;iH>KeH«oro onpeaejieHHH speMeHH paaSera 
HHoraa nojibsyioTCH cjicayiomefl $opMy;iofi: 

^pass = 7,2 ^ (ceK.), 

^ r oip 

rfle /paa6 — iBpeMH pa36era b cck.; 

T-paae — iMHHa pa36era b m; 

Vorp — CKOpOCXb OXpbIBa B KMIhOC. 
nepefiflCM xenepb k pacqexy Bxoporo 3xana BSJiexa — 
Bbiflep>KHBaHHH cBMOJicxa HH3KO Hafl seMJieft fljia HaCopa 
CKopocxH. B § 93 Mbi npHuiJiH K BMBoay, qxo npH Bw/iep- 
jKHBaHHH ycKopeHHe paBHo H36bixKy xara, jieJieHHOMy Ha 
Maccy caMoaexa. OpH BbiflepBCHBaHHH HsfibixoK xhxh mh 
H cno.3b3yeM a;ia paaroHa caMOBexa, t. e. aJia yBeBHaeHHa 
CKopocxH ox VoTp flo Vasa. Ec;iH B 3 rJiHHyxb HB flHaxpaM- 
My noxpeSHUx h pacnoJiaraeMbix xar, HanpHMep caMOJiexa 
5 Ik-I 8 (pHC. 60), xo HexpyBHO yBHflexb, axo b HHxepBajTe 
Me5Kfly l/oTp H Vb 3 ji (x. e. Meacay CKOpocxHMH 115 h 
150 kmIhuc) H36bixoK xaxH AP HSMeHaexca MaJio h npH- 
MepHO paBeH ero MaKCHMa,abHOMy 3'HaqeHHio. CaeflOBaxe,iib- 
Ho, ycKopeHHe npH BbiflepacHBaHHH mo>kho caHxaxb nocxo- 
HHHHM. rioaxoMy MOKHO HanHcaxb; 

/ 

you* ^ » 

a Tax KaK Macca caMoaexa paana ero aecy, aeyieHHOMy Ha 

ycKopeHHe CH,nbi xaHcecxH, to 

• _ g'^PiaaKC 

yBblA Q 

OnpeaejiHB no axofl npocxofi 4>opMyJie ycKopeHHe, ne- 
xpyAHo noflCHHxaxb Bpeiaa h MHHy aiana BUflepjKHBaHHa. 
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BpeMs BbiaepKHBaHHH naftfleM, pasflejiHB ceKyHflHuft npa- 
pOCT CKOPOCTH npH BUflepaiHBaHHH HB yCKOpCHHe, T. 6. 

, ^B3JI ^OtO , 

^,UA = (ceK). 

jH-jiBHy STana Bbiflep*HBaHHfl nafifleM, yMHOJKHB cpej,- 
HIOK) CKOpOCTb npH BUflepSCHBaHHH ( ^ ) Ha Bpe- 

MH BUAepjKHBaHHH. CjlBAOBaTC^IbHO, noJiyHHM: 


^BHA 


'' OTp B3J 


JfjiHHy xpeTbero axana BSJiexa Looa xoKe nafliH Heipya- 
Ho. Hb pHC. 126 bhaho, hto fl npHMoyroJibHOM xpeyrojibHH- 





Phc. 126. CxeMa pacnera BaaerHoil AHCTanuHH 

Ke BCAeacTBHe Ma^oft BejiHHHHbi yrjia 0 Kaxex Lhoa mbjio 
OTJ iHHaexcH ox THnoxenyBbi (nyxH noATjeMa); noBXOMy mow- 
HO CHHXaXb, HXO 

• Q A 

sin 0 = 7 — , 

a H3 ipeyrojibHHKa cKopocreH 


sin0=-=j^, 

" aaji 


cjieAOBaxejibHo, 


0TKy;ia 


B 9xy (fiopMyjiy bxoahx BepxHKa^ibHan CKOpocxb Vy ; one- 
bhaho, HaAo 6paxb ee MaKCHMajibHoe BHaaeHHe, nocKOAbKy 

BBJieXHafl CKOpOCTb COOXBCTCXByeX VvMaKc- 

Pacqex BSJiexHOH AHCxaHUHH npeACTaB.n5iex HecoMHen- 
HHH HHXepeC A^fl JieXMHKa, ho npaKXHHCCKH Ba>KHb(M HiB- 
jiflexcH xjiaBHbiM odpasoM pacaex aakhu sxana paaOera. 
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Mo»HO CHHTaTb, HTO BSJieTHaH flHCiaHUHH npHMCprio B 
2,5—3 pasa 6ojibuie ajikhu pa36era. 

^^ 96. BJ1H51HHE BECA H flPVrHX <l»AKTOPOB HA flJmHV 
PASBEFA H BaJlETHVK) flHCTAHUHK) 

C yBejiHHeHHeM noJierHoro Beca caMOJiexa a^HHa pas- 
6era pacTer. npaqHHy aroro noHatb HerpyaHO. Bo-nepobix, 
c yBeJiHacHHCM Beca yBejiH^HBaeTca cKopocxb oxpwBa; bo- 
Bxopbix, yMeHbmaeTCH ycKopeHae, nocKOJibKy ycKopenHe 
oSpaxHO nponopuHOHaJibHo Macce. Hpa He6o;ibmoM yaejiH- 
aeHHH nojiexHoro Beca xiJiHHa pa36era yBejiHHHBaexca ne- 
MHoro, HO no Mepe yxaaceJieHHa caMOJiexa flJiHHa paafiera 
Bce 6oJiee h 6o;iee Boapacxaex. C yoejiHaeHHeM noaexHoro 
Beca caMoaexa Boapacxaiox h apyrne axanbi BaaexHofl an- 
cxaHUHH, nocKoabKy yMeHbiuaexca ycKopcHHC h yaejiHaH- 
Baexca noxpeSnaa CKopocxb. 

Ha aaHHy paafiera BecbMa cnabHo oaHaex cocTonnue 
noeepxHOCTu aapodpoMa. Mcm Marne rpyHx, xeM 6oabme oh 
ae^JopMHpyexcH noa KoaecaMH caMoaexa, nxo Beaex k yae- 
aHneHHK) Koa^Ht^nuHeHxa xpeHHa. C ueabK) yMeHbuieHHa ero 
npHMeHHJOx 6exoHHbie, MexaaaHnecKHe h apyrne BaaexHbie 
aopowKH. 

Ha aanny pa36era CHabHo Banaer hukaoh aspoopoMa. 
Ecan paaSer npOHCXoaHX noa yaaoH, xo paarony caMoae- 
xa noMoraex cocxanaaiomaa cnau Beca, npa paafiere sae 
«Ha yaaoH> ona, Hao6opox, npoxHBoaeficxByex. EcxecxseHHO 
noaxoMy, nxo paaSer noa yaaoH 6yaex aopone, a «Ha ya- 
aoH» — MHoro aaHHHee. 

Ha aaHHy paaSera h BaaexHya) ancxaHUHa) b ueaoM aa- 
MexHO BaHaex ebicora aspodpOMa nad ypoeneM Mopn. C 
Bbicoxoft naoxHocxb Boaayxa yMenbuiaeTCH, b peayabxaxe 
nero caopocxb oxpUBa h BaaexHaa caopocxb yBeaHqHBarox- 
CH nponopuHOHaabHO BWCOXHOMy ■K034)(J)HUHeHTy ^ (§ 51), 
nxo H BuaHBaex yBeanneKHe aaHHH pa36era h Bceii Baaex- 
Hofl aHcxaHUHH (caeayex noMHHXb, nxo caopocxH no npH- 
6opy ocxaajxcfl HenaMeHHbiMH). KpoMe xoro, ecan aBHxa- 
xeab HCBbicoxHbifi, XO yMCHbuieHHe naoxHocxH Boaayxa Be- 
aex K yMeHbiueHHK) MOUiHOCXH aBHxaxeaH, caeaoBaxeabHO, 
H XHXH BHHXa, MTO XaKJKC BbiablBBCX yBeaHneKHC aaHHbl 
paaSera h BaaexHOH aHCxaHUHH. TaaHM o6pa30M, npH ne- 
BbicoxHOM aBHxaicae aaaexHaa aHcxanuHa Ha Bucoaorop- 
HOM aapoapoMe CyACT aaMexHO Soabiue, neM Ha odbinnoM 
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aapoapoMe (t. e. pacno^ioHceHHOM na Ma;iofi bhcotc nafl 
ypoBHeM Mopsi). y BbicoTHoro flBHrarejifl MomnocTb AB«ra- 
T&BH flO rpaHHUbl BblCOTHOCTH He HaflaeT, nOBTOMy B3;ieT- 
HaH H;HCTaHH,HH yA<aH»HTCfl HeMHoro. 

Ha BBJieTHyK) AHCiaHUHK) CHAbHO BJIHHIOT pudOTU CU- 
AoeoH ycTOHoeKu u tuaa euHTa. yMenbuiCHHe rara chjioboS 
yciaHOBKH no KaKHM-jiHfio np'HHHHaM, ecTecTBeH'Ho, yBejiH- 
HHBaeT flaHHy paafiera h Apyrnx axaiiOB BBJieTHoS AHcran- 

UHH. 

Ha fljiHHy pa36era h bck) BsaeTHyio AHCxaHUHio b^hh- 
ex, HaKOHeu, eerep. 

§ 97. BJIHJIHHE BETPA HA B3JIET. B3JIET 
C EOKOBblM BETPOM 

Bsjiex, KaK npaBHJio, coBepmaexca npoxHB aexpa, xaK 
KaK BcxpenHufl Bexep coKpamaex pasSer h Apyrne axanu 
BSJiexHofl AHCxanuHH h, KpoMe xoro, ofiaernaex ynpasaenHe 
caMOAexoM. 

ripeAnoaoHCHM, hxo CKopocxb oxpuBa caMoaexa Votp = 
= 100 kmIhoc. 3x 0 oanaqaer, nxo KorAa KpHJibH caMo^iexa 
SyAyx o6AyBaxbC5i BcxpenHbiM hotokom co CKOpOCXblO 
100 kmIhqc, xo noA^eMHafl cnjia (npa yr;ie axaKH, cooxBex- 
cxByiomeM Kotp ) ypaBHOBecHX Bee caMOAexa h nocAeAHHS 
AexKo oxopBexcfl ox aeM^H. Thkhm oSpasoM, npH OesBexpHH 
caMOAex ABH oxpbiBa AOJincen paasHXb cKopocxb othoch- 
xejibHo aeMJiH Tanyio me, Kan h oxHOCHxeJibHo OKpymaio- 
mero BosAyxa. 

riycxb xenepb Ham caMOjiex paaSeraexcH npoxHB Bexpa, 
CKopocxb .Koxoporo = 36 kmIhuc; axo ananHX, nxo KOXAa 
caMOAex eme ctohx na cxapxe, ero kphabh yme o6AyBaiox- 
CA BcipeHHUM noTOK'OM CO CKopocxbK) 36 kmIhuc. TaK KaK 
Aah oxpuBa HeoOxoAHMa BOBAyuinaa CKopocxb 100 kmIhoc, 
xo, CACAOBaxeAbHo, He xBaxaex eme 100 — 36=64 kmIhuc. 
TaKHM o6pa30M, npH paafiere npoxHB Bexpa caMOAex oxo- 
pBexcfl yme b xox MOMeHx, KOXAa ero CKopocxb oxHocHxeAb- 
Ho scMAH 6yAeT Bcero AHmb 64 kmIhoc, x. e. OyAex pasna 

Vo.p-W. 

npH B3Aexe no Bexpy noAynaexcH o6paxHaH KapxHHa. 
KorAa caMOAex, HanaB pasOer, aocxhchct oxHOCHxeAbHO 
aeMAH CKopocxH 36 kmIhuc, x. e. cKopocxH Ayiomero eMy 
B XBOeX Bexpa, xo XOABKO B 3T0X MOMeHX CKOpOCXb CaMO- 
Afcxa OTHOCHxeAbHo BosAyxa exanex paanofi nyAio. A xaK 
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KaK ana otpuBa Heo 6 xoflHMo, qTo 6 u KpbUbH oOflyBa^iHCb 
Bcipe^HbiM noTOKOM CO CKopocTbK) 100 kmIhuc, to CaMO- 
jieiy 3 Ty CKopocTb Haa.o eme pasBHXb, h nosTOMy ero cko- 
pOCTb OTHOCHTCJlbHO BCMJIH B MOMCHT OTpblBa flO/DKHa 6 bITb 

100 +36= 136 kmIhuc, t. e. flo;i)KHa Sbiib Korp + 

CjieaoBareBbHo, b ^opMyjiy fljiHHbi (h apeMCHH) paa- 
6 era npn BS-nere npoiHB Beipa naflo bmccto V'orp noacra- 
BHTb 1 /oTp — a npH BBJieTe no aerpy noflCTaanTb 
V^oTp + W^. TaKHM o6pa30M, 


Ipa36 = 0,004 


(V^OTP ± W)^ 



(m), 


rate MHnyc 6epeM ajih iBSJieia npoTHB Beipa, n;iK)C — no 
Beipy. ripn stom c^ie^yei noMHHib, mo CKopocib oipbisa h 
CKO pOCTb Beipa HOJiyKUhl Sbllb Bbipa>KeHbI B KMjHaC. 

XljiHHa pa36era npoiHB Beipa nojiynaeiCH mhoio Menb- 
me, neM no Beipy. Hjinna Apyrnx oianoB BBJieiHOH AHCiaH- 
UHH npn BSJieie npoiHB Beipa io>Ke yMenbuiaeicH, a no 
Beipy yBejiHHHBaeiCH, laK KaK b nepBOM cjiynae Beiep 
yMeHbmaei nyieByio CKopocib caMOJieia, a bo BiopoM — 
yBejiHHHBaei. 

IlpH BSJieie npoTHB Beipa caMOJiei b nanajie pasfiera 
Jiyquie ynpaBjineiCH, neu npn 6e3BeTpHH, laK kbk y>Ke b 
caMOM Hanajie paaSera odjiyBaeicH BCipenHbiM noiOKOM. 

npn B3Jieie no Beipy, Hao6opoT, b Hanajie pa36era ca* 
MOJiei njioxo cjiyinaeiCH pyjiefi h sjieponoB, laK KaK o6- 
a.yBaHHe BcipennhiM noiOKOM HaqHHaeicn jiHiiib cnyciH ne- 
Koiopoe BpeMH nocjie nanajia pasSera. KpoMe loro, nonyi- 
HbiH Beiep ocjiaSjinei 34)(})eKT oSjiyBKH pyjieS cipyefl bhh- 
la — jio lex nop, noKa cKopocib caMOJieia iiociaionHo ne 
Bospaciei. 3io o6cioHTeJibCTBO h, rjiaBHoe, yn-aHHenHe pa3- 
Sera h yBeJiHqeHHe cKopociH oipbiBa oinocHiejibHo seMJiH 
aejiaiOT BBJiei no Beipy MajionpHroAHHM, a HHor,aa h onac- 
HbiM. rioaioMy HaAo HsSeraib BBJieia no seipy, b ocoSen- 
HOCIH eCAH OH CH^JIbHblH. 

Mame hphxoahich BBAeiaib c Sokobbim BeipoM. 

Bsjiex c SoKOBbiM BexpoM. OpH SoKOBOM Beipe caMOJiei 
eme na ciapie ncnbiibiBaei neKOiopoe SoKOBoe AaBjieHne 
(pHC. 127, a). Bo BpexMH paaSera CKopocib Beipa, cKJiaAH- 
Bancb CO cKopocTbK) caMOJieia, aaei peayjibiHpyiomHH no- 
lOK, KOiopbiH HMeei SojibLuyK) CKopocib, HO HanpaBJien noa 
yraoM k naocKociH CHMMeipHH caMOJieia (pHC. 127,6). Ec- 


16 3aK. 253 
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Pesy/ib/rwpymiiJu I \ \ 

nomoH: ^ ^ ^ 



S8mep\ 


vcmpmim 
nomofc 




Phc. 127. Bjihhhhc doKOBoro eerpa hh caMojiei: 
a — Ha ciapie; 6 — npH paafiere. BosHHKHOBeHHe 6 okoboh cn;ihi 


TecTBeHHo, mo or yseJiHMeHHH CKopocxH noioKa SoKOBan 
cHJia BospacTCT. B peayjibTaie 6oKOBoro AaBJieHHH nojiy- 
qaeicH CHOC, KOiopoMy cnanajia npenniCTBye? xpcHHe ko- 
;iec 0 seMjiK), ho oho yMeHbuiaexcH k KOHuy pa36era, h 
Tor,aa choc cxaHOBHxcn saMexHbiM. 

Kocoe o6AyBaHHe caMOJiexa, najiimHe Sokoboh chjih h 
6oKOBoe AaBJicHHe na KOJieca cosjxaiox c.icAyiomHe oco6eH- 
HOCTH B ynpaBJieHHH caMOjiexoM npH BSJiexe c fioKOBbiM 
BexpoM. 

Ha cauoJieT ^teflcTByex KpenHiUHii momcht ot KpbiJia 
Mkp (phc. 128, a), nocKOJibKy ziBH>KeHHe npoHCXOAHT npH ko- 
coM oSAyBaHHH caMOJiexa, x. e. co CKOJibJKCHHCM (na na- 
mcM pHcyHKC — Ha npaBoe Kpbi;io). 3xox momcht ypaBHo- 
BeuiHBaeM momchtom sjiepoHOB, t. e. AacM pynxy ynpaBJie- 
HHH B xy cxopoHy, oxKyjia jxyer Bexep, Tcm cbmum He Jio- 
nycTHM KpeHa h coxpaHHM poBHyio narpysKy na KOJieca. 
B Hanajie pasSera, Korjia cKopocxb eme Majia h AeficxBHe 
sjiepoHOB Maji034)(i)eKTHBH0, jiaBaxb pyHKy b yKasaHnyio 
CTopoHy Ha;io aobojibho mhoxo, a no Mepe HapacxaHHH 
CKopocxH H ycHJicHHH AeficxBHH sjiepoHOB nocxencHHo npH- 
BOOTTb ee b HefixpajibHoe no/io>KeHHe. 

Apyroft ocofieHHOcxbio BSJiexa c SoKOBbiM BexpoM hb- 
jiHioxcH saBopaHHBaiomHe MOMenru ox BepxHKa;ibHoro one- 
peHHH H Bcero caMOjiexa. 

BepxHKajibHoe onepeHHe noA /leHCXBHCM 6 okoboh CHJibi 
Aaex MOMeHX, cxpeMHiunficH pasBepnyxb caMOJiex nporue 
eerpa, x. e. ycxpaanxb CKOJibKenne (pnc, 128,6). Ko/ieca, 
npennxcxByn CHocy, xcm caMbiM iiaiox momckx, cxpeMH- 
mHflcH pasBepnyxb caMOJiex Toofce npoTue eerpa. Ho 
MOMCHx ox sjiepoHOB, ynoMHHyxbiH Bbiuie, cxpeMHxcH paa- 
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Phc. 128. BsJieT npn 6 okobom Beipe. ypaBHOBCuiHoaime 
sjiepoHaMH KpeHHiuero MOMenia 

BepayTb caMOJiex no Bexpy, xaK kbk onymen (biii c iioaBex- 
peHHOH CTOpOHbl 3JiepOH TOpMOSHT fliBHJKeilHe. 3 tOT MOMCHT 
HacTHMHo ypaBHOBeiuHBaex aaa npejiHayiUHX, ho n.nfl no;i- 
Horo napnpoBaHHH hx (KTo6bi caMOJiex coxpaHHJi Hanpaa- 
jieHHe H He coiiie.a c flopo>KKH) oSumho npHXOAHXCH oxk;io- 
HHXb py;ib HanpaBJieHHH b cxopony, xyaa ayex Bexep, x. e. 
Ha>KHMaxb Ha neAaJib, npoxHBonojio>KHyio oxKJiOHeHHio pyn- 
KH ynpaBJieHHH (b HameM npHMepe — na JieayK) neaajib). 
He CAcayex HantHMaxh na neaa.ib npe>KAeBpeMeHiio, ho 
npH MaAefiuieM saBopaMHaanHH caMOJiexa npoxHB Bexpa 
Haflo Ha>KHMaxb Ha neaajib 6e3 npoMedAenun. 
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riocjie oTpuBa or seMjiH onsTb aacM py^xy ynpaBJieHHSJ 
B CTopoHy, OTKyaa aye? Berep, t. e. HeMHoro HaKpeHseM 
ca.Moaer aa aerep, oaHOBpe.MeHHo yaep>KHBaH MaiiiHHy or 
pasBopora Ha>KaTHeM Ha neaajib, oSparHyio Kpeny. Kpen 

aoaHCeH 6bITb TOabKO TaKHM, HTOSbl nOraUiaTb CHOC, He 

6oabuie, HHane caMOJier MOHier sauenHTbca o seMaio Kpu- 
aoM. Kpen Haao coxpaHHTb khk na aiane BbiaepHCHBaHHH, 
THK H Ha BTane noateMa. 

B saKaiOHeHHe oSpatHM BHHMaHHe eme Ha oano BascHoe 
odcTOfliejibCTBO, KOTopoe Haao yuHTUBaib npH Baaexe c 
SOKOBUM BeipOM. 

PaccMatpHBaH pasBopaHHBaiomHfl momcht npH paaSere 
c fioKOBbiM BerpoM, MU He oroBapHBaaH, kbkhm bhhtom 
CH a6>KeH caMoae? — npaBoro nan aesoro BpameHHH. A axo 
aaacKO He SespasaHHHo, nocKoabKy pafioxa BHHxa, khk 6u- 
ao noKasano b § 80, BusbiBaex npH pa36ere xoHce Basopa- 
HHBaiomHfi MOMCHx, HanpaBacHHe Koxoporo saBHCHX ox na- 
npaaaeHHH BpameHHH bhhxb. CaeaoBaxeabHO, axox MOMeHx 
Syaex aaSo ycnaHBaxb, anOo ocaaOaaxb saBopaHHBaiomHfi 
MOMCHX ox aeflcxBHH OoKOBoro Bexpa. 

riycxb npH Bsaexe Bcxep ayex cnpasa h na caMoaexe 
ycxaHOBacH bhhx npasoro Bpamenna (pHC. 129,a); xoraa 
Ha paaOere saBopaqnBaiomHH momchx ox aeflcxBHH 6 oko- 
Boro Bexpa (M^eT ) h saBopaqHBaiomHA mombhx ox aeflcx- 
BHH BHHxa (Mb„„) 6yayx hmcxh npoxHBonoaoKHoe nanpas- 
aeHHH H, caeaoj;axeabHo, qacxHHHO Han noaaocxbio ypas- 

Semep cnpaea 



Phc. 129 , Paader npH 6 okobom eeipe caMOJicra: 

a H 6 — C BHHTOM npaBOFO BpameHHH; 

6 U 2 — C BHHTOM JieBOrO BpameHHH 
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HOBecHTCH. riosTOMy esACT 6ydeT nerpyOen, Ecjih nee ca- 
MOJieT cHa 6 >KeH bhhtom jieBoro BpameHHH, to npH Berpe 
enpaea yKasaHHbie MOMeHibi Synyi HMeib o^HHaKOBoe Ha- 
npaBJieHHe (pHC. 129,6) h nosTOMy y caMOjreia 6 y;ieT OMenb 
CHJibHoe cipeMJieHHe pasBepHyibCH npoiHB Beipa, t. e. 
63AeT 6ydeT aaTpyOnen, 

ripH 60KOBOM Beipe, jiyiomeM cjieBa, KapiHHa noJiy^HicH 
o6paTHaH (pHC. 129,0 h a), 

TaKHM OfipaSOM, BbirO/lHbl lOJIbKO TaKHe KOMSHHaUHH: 
euHT npaeoao epavyenuR — eerep enpaea, eunr Aeeoao epa- 
tyenuH — eerep cAeea, 

§ 98. nOCAflKA CAMOJIETA (OBIUEE nOHHTHE). 
aiAnbi nocAflKH 

riepen noca/iKOH caMOJiex coBepmaeT cnycK c pa6oTaK)- 
mHM Ha MajiOM rase ABHraxejieM, pe>Ke — c BbiK^nioMeHHbiM. 
B npouecce nocjie pacnexa na nocaaKy, JiexMHK 

BbiBOHHX caMOJiex Ha npHMOJiHHeHHyio xpaeKTopHK), Hanpa- 
BJieHHyK) K HaMeneHHOH xoHKe BbipaBHHBaHHH caMOJiexa. 
B6 ;ih 3 h 3eM.7TH OH BbipaBHHBaex MauiHHy, HSMennH naKJioH 



Phc. 130. riocaAKa caMOjiera: aianbi noca;iKH h nocaAO^Han AHCTanuHH 

TpaeKxopHH xaK, Hxo6bi y caMOH seMJiH ona exajia napaji- 
jiejibHofi seMJie (pnc. 130). Tan kbk nocjie BbipaBHHBaHHH 
OKOpoeXb OSbIMHO 01110 CJIHUIKOM B0JlHKa RJin npH30M;i0HHH, 

TO JI0XHHK cxapaoTCH np0iiBapHT0;ibHo KBK MOH<Ho fiojibiue 
noracHXb CKopocxb, BbiA0p>KHBaH JXJIR 3xoro MauiHHy b no- 
A0X0 napajiJiejibHo 30M;ie. Koraa cKopocxb yMOHbiuHXCH 
npH6aH3HX0JIbHO AO MHHHMaJIbHOH, CaMOJTeX UOCJie H06ojlb- 
uioro napamioTHpoBaHHH (Koxoporo mo>k 0 t h h 0 6biTb) Ka- 
ca0TCH 30MJ1H, nocji0 qoro 60 >khx no 3eMA0 ao hojihoh oc- 
xanoBKH. 

CAeAOBax0JibHO, nocaAKa MO>Kex 6bixb paafiHxa na cjie- 
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AyioiUHe STanbi: 1) njiaHHpoBaHHe c Bbicoibi 25 m n BtapaB- 
HHBaHHe, 2) Bbi^iepjKHBaHHe ajih noramcHHH CKOpocTH c na- 
pauiioTHpoBaHHeM, 3) npnseMJieHHe h npo6er. 

3th TpH aiana cociaBJiHKDT nocaAOHHyio AHcraH- 
U HK). 


§ 99, PACHET HA HOCAflKy. OUIMBKH B PACHETE 
JHAJlbHOCTH nJlAHHPOBAHH5I. 

CnOCOBbI yMEHbUIEHH^I JlAJlbHOCTH HJIAHMPOBAHHH 


Pa c He TOM Ha nocajiKy HaBbiBaiOT ManeBp jinn 
npHSCMJieHHH caMOJiexa na sajiaHHoe h.th HaMeneKHoe ca- 
MHM •aeXHHKOM MCCTO. 

PasjiHHaiOT cjiejiyiomHe ocHOBHbie bhah pacneia: 1) c 
npHMoft, 2) c paBBopoTOM Ha 90^ h 3) c pasBopoTOM na 
180^ Bee BHAH pacneia saKJiiOHaiOTCfl b ApoccejiHpoBaHHH 
ABHraieJiH h nepexoAe Ha njiaHHpoBaHHe b TaKofl momcht, 
HTo6bi B peayjibTare nocjieAyiomero CHHXceHHH npHseM- 
jiHTbCH Ha saAaHHoe MecTo. 

ripH pacnere c npHMoft jiexHHK hoaboaht caMOJier k no- 
caAOHHOH nojioce npoTHB Beipa h bbiboaht caMOAer na 



n p H M y K), H a n p a b a e h h y k) 
Ha MeCTO HOCaAKH, Haxo- 
AHmeecH b6ah3h nocaAon- 
Horo «T» (pHC. 131,/). Ec- 
AH Bbicora SHaHHieAbHaH, 
TO pacneT, ecxecTBeHHo, 
saxpyAHHxeAeH, t. e. mo- 
Kex OKaaaxbCH, hto caMO- 
Aex He AOAexHT ao Meexa 
HOCaAKH HAH, HaofiopOT, 
HepeAexHT ero. 

Pacnex c pasBopoxoM 
Ha 90° npome. B stom cAy- 
nae AexHHK hacx nepnen- 
AHKyAHpHO HanpaBACHHio 
nocaAKH (pHC, 131,//), 
HMen MecTo nocaAKH c na- 
BexpeHHOH cxopoHbi. HaA 
.(HeKOXOpOH TOHKOft A OH 
tBbinOAHHeX paSBOpOT H, 


^ BaKaHMHBan ero npHMepno 

Phc. 131. CxeMa rjiasoMepnoro Bbicoxe 150 M (ne HH- 

pacMexa na noca^Ky HCe) , BblBOAHT caMOAex 
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Ha npjiMyio. Ecjih, nanpaB^iHHCb iia roHKy A, Jier- 

MHK BHAHT, MTO y 'HerO y>Ke MaAO BUCOTbl, TO OH 
MO>KeT coKpaTHTb oyib, cpesaB ero, t. e. noBepHyB ne- 
CKOAbKO B CTOpOHy aspOAPOMa. EcAH JKG, HaODOpOT, BblCO 

Ta noKajKCTcn eMy erne cahihkom fioAbuioH, oh mojkct ot- 
BcpHyib HeMHoro b cTOpony ot aBpoApoMa (na naiueH cxe- 
^,e_BnpaBo). CAeAOBaTeAbHO, npH btom cnocoOe actuhr 
MO>K eT Aerne bhochtb koppokthbu b cboh pacHPT. 

PacneT c pasBopoTOM Ha 180° coctoht hb AByx pasBo- 
POTOB Ha 90° B TOHKax B M A (PHC. 131,///). npHMeHHH 
3T0T cnoco6, CACAyer HMeTb b BHAy, 'ito ynacTOK ao toh- 
KH B caMOAer, hah no Bcrpy, npoxoAHT OucTpo (oco- 
6eHH0, ecAH netep cHAbHufl) h nosTONiy mhao TepneT. 

BbICOTbl. - 

Bo Bcex cAynaHX nocAeAHHfl paaBopoT aoajkch obiTb 
BaKOHHeH He HH>Ke 150 M, T. e. MT06bl Ha 9TO0 BUCOTe ca- 
MOAer 6blA BblBeACH Ha npAMOAHHCHHOe HAaHHpOBaHHe K 
Mecry nocaAKn. 

ripH HAaHHpOBaHHH HO npHMOA HeAbSH SaOblBaTb 0 CBH- 
3H Me>KAy yrAOM nAaHHpOBaHHH H CKOpOCTblO nAaHHpOBa- 
HHH. nocAe BbiBOAa caMOAera hb nocACAHero paBBopora naj 
AO ycraHOBHTb yrOA IlAaHHpOBaHHJl, COOTBeTCTByK)Ul,HH 
naHBbiroAHefiiuefi cKopocTH (Ha caMOAcre Hk-IS 
150 kmIhoc). npH 9TOM npoBepHTb, Her ah cHOca; ecAH 
ecTb, ycrpaHHTb ero KpenoM. Ha Bbicore okoao 100 m (ne 
HH>Ke) BbinycTHTb lUHTKH. BunymeHHbie uihtkh yaeAHHH- 
BaiOT noA'bCMHyio CHAy h AofioBoe conpOTHBAeime caMOAe- 
.a, BCAeACTBHe nero CKopocrb ducrpo yMCHbuiHrca; noaro- 
My HeoSxoAHMO Torqac Ate yaeAHAHTb yroA iiAaHHpoBaHHH 
h ycraHOBHTb nyjKHyio CKopoctb (na caMOAcre Hk-18 
130 kmIhuc). 

Ouih6kh b pacnexe asabhocth iiAaHHpoBaHHn. Kypcan- 
Tbi, HAH Ha nocaAKy, nacTO ACAaiOT ouihCkh b pacnere npH 
HAaHHpOBaHHH 00 npHMOfl. 3 tH OUIhSkH HHOrAa HBAfllOTCH 
peayAbTaxoM roro, hto acthhk, He yuHTbiBaH CKopocxH aex- 
pa, MexaHHoecKH noAbayexcH «HaueAHBaHHeM» na Mecxo 
BbipaBHHBaHHH CaMOACXa. ripH 6e3BexpHH 9T0T OpHeHTHP 
fibiBaex ToneH toahko b xom cAynae, ecAH yroA axaKH paaen 
yrAy ycranoBKH KpuAa, x. e. KorAa npoAOAbHaa ocb caij^- 
Aera HanpaBAena no xpaeKTopHH noAexa (pHC. 132, a). Ho 
npn noAoroM HAaHHpoBaHHH yroA axaKH o6uhho SoAbuie 
yrAa ycxanoBKH KpuAa, x. e. ocb caMOAera HeMHoro «3a- 
ApaHa> OTHOCHTeAbHO TpaCKTOpHH IlOAeTa (pHC. 132,6) H, 
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axp 













Phc. 132. Oiiih6kh jierqHKa na njiaHHpoaaHHH npH «Haue.nHBaHHH» 

Ha MecTo BbipaBHHBaHHH caMOjiera 

CJie;iOBaTeJibHO, caMOJieT He ROJierm jio Toro Mecra, na ko- 
Topoe JieTHHK «:HaixejiH;icH». FIpH najiH^HH BCTpeMHoroBeipa 
He;io;ieT 6y;ieT eme 6o;ibme. H HeM CHJibHee seiep, tbm 
6o;ibme 6y;ieT hcaojict. 

MexaHH^ecKH nojibsyncb yKasaHHbiM opneHTHpoM, Ha- 
HHHaiomHe JiexHHKH nepeziKo iionycKaiOT jxpyryio, 6o;iee 
cepbesHyio ouiHfiKy, Koropan Ha Majiofi Bbicore mohcct no- 
BecTH K THKejiofl aBapHH. Bh;ih, hto caMOJiei He w-neTHT 
no HaMenenHoro Mecia, jicthhk HeBOJibHo sazinpaeT caMo- 
Jier (pHC. 132,5), t. e. yBejiHHHBaei yroji aiaKH. B pesyjib- 
rare CKopocib naziaer (V^i<V), caMOJiex nepexoziHT b hh- 
lepsaji BTopbix pe^^HMOB, na^HHaer napamioTHpoBaTb h 
CBajiHBaercH na Kpbi,rio. 

nojib30B.:TbCH yKasaHHbiM opHCHTHpoM MOJKHO H nojies- 
Ho, HO cjie;iyeT y^HTHBaTb cKopocib Beipa. OjiaHapya npo- 
THB Beipa, HaAO uejifiibCH ne na lOHKy BbipaBHHBaHHH, a Ha 
HeKOTopyio 6ojiee Aa,JibHK)K) xoHKy. H qeM CHJibnee Bexep, 
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TeM flajibuie ;ie>KHT ara «nDHuejibHaH» xo^Ka. Opti 3tom 
Hejibsa HH Ha ceKyHfly 3a6biBaTb o cKopociH n.n[aHHpOBaHHH 
(cjieziHTb aa nefi no npHSopy) h hh b koom cjiynae He 
yMeHbiuaxb CKOpocxb HH}Ke saflaHHofi. HpH Baxoae na no- 
caflKy cjieayex aepHtaib CKopocxb He MCHbuie HaHBbiroa- 
HeSmefi, HTo6bi HMexb aocxaxoHHbifi aanac CKopocxH. HpH 
CHabHOM nopbiBHCTOM Bcxpe, HapyuiaromeM pasHOBecHe ca- 
Moaexa, nojiesHo HMexb eme 6ojibmHfl sanac CKOpocxH. 

ripaBHJibHOCTb pacnexa na nocaaKy naao cxapaxbca on- 
peaeaHXb b nanaae naaHnpoBaHHH no npHMOH. H ecJiH pac- 
qex OKasaacH HenpaBHabHbiM, caeayex xoxnac ate npHHHXb 
Mepbi aaa HcnpaBaeHHH pacnexa. HcnpaBHXb pacnex mo>k- 
Ho yxoaoM na Bxopofi Kpyr nan }Ke noaxHrHBaHHeM c no- 
MoiubK) cHaoBoft ycxaHOBKH (npH Heaoaexe) h CKoabJKenH- 
eM (npH nepeaexe). 

XtaH yxoaa na Bxopofi Kpyr neofixoaHMO yaeaHnHXb 060- 
poxbi asHraxean ao MaKCHMaabHbix, yaepjKHEaH caMoaex 
ox KaSpHpoBaHHH aBHweHHeM pynKH ynpaBaeHHH ox ce6H. 
Opn aocTH>KeHHH Hy>KHoft CKopocxH (Ha caMoaexe Hk-IS — 
140 kmIhuc) naaBHO nepeaecxH caMoaex na pe>KHM noaoro- 
ro noax>eMa. Ha Bucoxe OKoao 100 m naao yOpaxb iuhxkh, 
HMea npH bxom b Bway, nxo BcaeacxBHe yMenbuicHHa noax>- 
eMHofl CHabi Kpbiaa caMoaex xepaex Bucoxy (caMoaex 
Hk-18 — OKoao 30 >«). 

HcnpaBaeHHH pacnexa noaxarHsaHHeM nyxeM hc- 
noabsosaHHH moiuhocxh CHaoBoft ycxanoBKH (npH Heaoae- 
xe) Haao yBeaHHHXb ofiopoxbi asHraxean ao cpeaHHX (hb 
caMoaexe ^k- 18 ao 1300 o6/mhh) h oanoBpeMeHHo yMenb- 
mnib yroa naaHHpoBaHHH, nxoSbi coxpannxb npe>KHioio 
CKopocxb. Hocae yxoHHeHHH pacnexa yfipaxb raa h oano- 
BpeMeHHo nepesecxH caMoaex b HopMaabHoe naanapoBa- 
HHe. SaMexHM, nxo noaxarnBaHHe npHMeHaexcH npH Heana- 
HHxeabHOH omnOKe b pacnexe. 

O CKoabH<eHHH c KpeHOM, npHMCHHeMOM aaa HcnpaBae- 
HHH pacnexa, Koraa npeaBnanxca nepeaex, cKasano HH>Ke. 

Cnoco6bi yMeHbUieHHH aaabHocxH naanHpoBaHHfi. Haa- 
HHpya K Mecxy nocaaKH no npaMofl, aexHHK aoa>KeH npo- 
BCCXH caMoaex na OesonacHofl Bbicoxe naa B03M0>KHbiMH 
npenaxcxBHHMH na rpaHHue aspoapoMa. Ha pHC. 133 ne- 
xpyano BHaexb, nxo mom Bbime npenaxcxBHe h neM Menbuie 
yroa naaHHpoBanHH, xexi aaabuie ox npenBicxBHH caMoaer 
noaoftaex k seMae. 3xo aaipyanflex BbinoanenHe nocaaKH. 
yroa naaHHpoBaHHH mojkho, npaBaa, yaeaHHHXb pyaeM bh- 
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Phc. 133. VroJi njiaunponaHnn npH nczixoAe k 3eM.ie c BbinymeHHbiMH 
lUHTKaMH H 6e3 mHTKOB 

coTbi, T. e. nJiaHHpoBarb Kpyqe, ho npH orpaHHHeHHOM aa- 
pozipoMe 9T0 He nacT BbiroAH, thk Kax c yBeJiHHeHneM yr- 
jia n;iaHHpoBaHHH CHJibHo BOspacTaei cKopocTb h noaroMy 
caMOJier nocjie BbipaBHHBaHHH ;io;iro jictht hba seMJiefl. C 
ueJibK) yBeJiHHeHHH yrjia njiaHHpoBaHHH Sea yBejiHxeHHH 
CKOPOCTH npHMeHHTOT lUHTKH (hJIH BaKpblJTKH), HOJIbByHCb 
HMH KaK BoanyuiHbiM topmosom. B HexoTopbix cjiynanx c 
Tofi >Ke uejibio npaxTHKyiOT. njiaHHpoBaHHe co CKOjibHce- 
HHeM. 

HanOMHHM, qio npH SnaHHieJIbHOM OTKJIOHeHHH mHTKfclB 
OaHOBpeMeHHO C yBe.JIHMeHHPM K09(})Ct)HUHeHTa nOH'beMHOfi 
CHJibi eme 6ojib:jue yBejiHHHBaercH K03(})(j3HUHeHT Jio6oBoro 
conpoTHBJieHHB; B peaynbiare aspo/iHHaMHHecKoe KaqeciBO 
caMOJieTa yMeMbiuaercH, hto h Beaer k VBejiHMeHHio yrjia 
njiaHHpoBaHHB. OpH 3T0M, HccMOTpH Ha CoJiee Kpyroe chh- 
H<eHHe» CKopocrb He yBejiHHHBaercH. 3to ynpomaer pacHer 
nocaaKH h no^BOjiner noJibsoBaibCH aspozipoMOM MeHbuiefi 
BeJTHHHHbT. 

Hrax, BbinycKan uxhtkh, mh yxyamaeM xanecTBO caMO- 
Jiera h yBe;iHHHBaeM yroji n;iaHHpoBaHHH, a tcm caMbiM 
yMeHbuiaeM aa^ibHOCTb nJiaPHpoBaHHH. 3to BbirojiHo npn 
saxoae na nocanKy. Ho npa pbiHy>KaeHHo0 noca^e (na- 
npHMep, BCJieacTBHe OTKasa iiBHrareJin), Korjia ;iajibH0CTb 
HJiaHHpoBaHHH HPpaeT no;iOHCHTe;ibHyio h nacro pemaiomyio 
pojib Bbifiopa Mecra nocajiKH, cneuiHTb c Bbiny- 

CKOM uiHTKOB He cJiciiyeT. Cnanajia na^o nJiaHHpoBarb Sea 
lUHTKOB H TOJTbKO npH HOAXoAe K ppaHHue BbiSpaHHOfi nJIO> 
majiKH BbinycTHTb uihtkh. 

Tenepb paccMoxpHM iiJiaHHpoBaHHe co CKOjibHcenHeM h 
KpeHOM, KOTopoe HHorjia npHMeHHiOT jiJiH yBejiHHeHHH Kpy- 
THSHbl nJiaHHpOBaHHH. 
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Ecjih npH ycTaHOBHBuieMCH npHMO^iHHeflHOM nflaHHpoBa- 
HHH (pHC. 134, a) OTK,noHHM py.ab HanpaB,nenHH, nanpHMep, 
BJieBO (HajKMCM jieByio nefla,fib), to caMOJieT Ha^HeT CKOJib- 
3HTb BnpaBO H Ha 0K)3ejiH}K 6yfleT B.eficTBOBaTb doKOBan 
aspoflHHaMHHeCKaH CHJia, KOTopaa HapyuiHT nyreBoe pas- 
HOBecHC caMOJiCTa, nocKOJibKy oiia HHneM He ypaBHOBeuie- 
Ha. Ecjih )Ke npe^BapHrejibHo HaKpeHHib caMOJier Ha npa- 
BOe KpblJIO HaCTOJIbKO (pHC. 134,6), HTOfibI cocxaBJiHiomaH 
CHJibi Beca G 2 , fleflcTByiomaH baojh nonepcHHoft och, 6biJia 
paBHa H npoTHBonoJiojKHa Cokoboh CHJie Z (pnc. 134,e), to 
MOJKHO nOJiyHHTb paBHOBCCHe CHJI no OCH Z. BcJieaCTBHC KO- 
coro o6iyBaHHH caMOJiexa JiofioBoe conpoTHBJieHHe Bospa- 
CTCT, nosTOMy KanecTBO caMOJiexa yxyauiHTCH h aajibHocTb 
njiaHHpOBaHHB yMeHbuiHTCfl (pnc, 134,6). 

ripH CKOJIbHieHHH B03HHKaK)T KpeHHIUHH H 3aBOpa4H- 
BaiomHH MOMCHTbi (§ 85). B paadHpacMOM cjiynae nepebiii 
H3 HHX dyaeT CTpeMHTbCH BbipOBHHTb KpCH, 3 BTOpOH — 
yHHHTOJKHTb CKOJIbHCCHHe. OoSTOMy, COBepUiafl nJiaHHpOBa- 
HHe C KpeHOM H CKOJlb>KeHHeM, HeodXO^HMO BCe BpeMH 
ypaBHOBeuiHBaTb 3th MOMeHXbi: nepBufi — ajieponaMH, 
BTopoH — pyjieM HanpaBJieHHH (b HameM npHMepe pynKa 
pyjieBoro ynpaBJieHHH OTKJioHena B.npaBo h Aana JieaaH 
neAajib). 

BejiHHHHa OTKJioHenHH pyjiH HanpaBJieHHH aaBucHT, 
ecTecTBCHHO, OT BejiHMHHU ypjia Kpena. Kpen He cjieayex 
aaBaTb 6ojibiue 25 — 30°, xaK khk npn 6ojibmoM Kpene 



Pnc. 134. lljiamipouaiiHe co cKOjibMcnHCM: a — cxcMa cnji npii 
HopMaJibHoM n.'iaiinpoBaHHH; 6 — npn n.nauiipoBaHHH co cKojib- 
HiciiHCM; ti — ypaBHOBemnuaniic Pokoboh cH.nu 
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TpyflHo yaepjKaTb caMOJier ot pasBopora h onycKaBHH ho- 
ca. CKopocTb CJieflyeT flepmaib raKyio JKe, Kan h npH Hop- 
MajibHOM njiaHHpoBaHHH. 3a CKopocTbro naao BKHMarejibHO 
cjieaHTb, xaK KaK scjieacTBHe HaMeneHHH nojioHceHHH Kano- 
ta OTHocHTejibHO seMJiH Mo>KHO HesaMeiHO fljiH ceSa ouih- 
6oqHO BbiCpatb pyany ynpaajieHHH h nonacxb b HHxepaaa 
BXOPHX pejKHMOB. 

OcHOBHoe xpe6oBaHHe k naaHHpoBaHHio co CKoabXKeHH- 
eM — npHMoaHHefinocxb chhkchhh caMoaexa c nocxosHHoft 
CKOpOCXbK) H HeHSMeHHblM KpeHOM. IlpH CKOJIbJKeHHH Ha 
caMOJiexe Hk-18 CKopocxb aoawna fiHXb 140 kmIhoc, 
KpeH — He Ooabuie 30°. npHMoaHHeftnocxb npn CKoabHce- 
HHH caeayex BbiaepwHBaxb He no opneHXHpy na ropaBOH- 
xe, a no nnHHH nocaaoMHux snaKOB. Flepea bboaom caMo- 
nexa b CKOJibKCHHe hcoOxoahmo npeaBapHxejibHo oxsep- 
Hyxb HOC caMOJiexa na 10 — 15° b cxopony, npoTHBono.no>K- 
Hyio CKOJib*eHHK) (nxoObi xpaeKxopHH n/iaHnpoBaHHH co 
CKOJib»eHHeM 6biaa npofloaH<eHHeM npHMoaHHeflHoS xpa- 
CKXOpHH HOpManbHOrO nJiaHHpOBaHHH). 

BbiBOfl caMoaexa h3 CKoabHteHHH floa>KeH 6bixb aaKOH- 
nen He HHHce 50 m, xaK khk npH cKonbaceHHH caMonex npH- 
oSpexaex HnepuHio CHHSieHHH (ocaany) h noaxoMy npn 
Meiibiuefi BMcoxe moh<ho ne ycnexb BUBecxH ero b pe>KH.\i 
HopMaabHoro naaHHposaHHH (caMoaex Moncex yaapHXbcn 
0 seMaw). riocae BUBoaa hb CKoab>KeHHfl caeayex H6Mea- 
aeHHO noracHXb choc KpaxKOBpeMCHHbiM KpenoM (5—10°) 
b cxopoHy, ofipaxHyio CKoab>KeHHio. 

TexHHKa BbinoaHCHHH naaHHpoBaHHH co CKoabsceHHeM 
HecaojKHa, ho xaK KaK oho npHMCHHexcH Ha onenb MaaoS 
Bbicoxe, xo ouih6kh onacHbi. FIoaxoMy, npentae neni Bbinoa- 
HHXb naaHHpoBaHHe co cKoab>KeHHeM y aeMaH, caeayex ox- 
pa6oxaxb ero na 6e30nacHoS Bucoxe h npnoSpecxH Heo6- 
XOAHMbie HaBHKH H yBepCHHOCXh. 

§ 100. BbIPABHHBAHHE CAMOJIETA. BbIAEP)KHBAHHE, 
nPHSEMJIEHHE H nPOBEP 

BbipaBHHBaHHe caMoaexa ecxb KpHBoaHHeftHoe aBHJKe- 
HHe, H.Meiouiee ueabio noracHXb BepxHKaabHyio CKOpocxb 
Vy (pHC. 135,/) H nepeflxH na pe>KHM Bbiaep>KHBaHHH. /Jan 
3X0H ueaH c npH6aHHceHHeM caMoaexa k seMae yBeaHHHBa- 
lox yroa axaKH, BcaeacxBHe nero noanan aapoaHHaMnne- 
CKaa CHaa R caMoaexa cxaHOBHxca doabuie ero Beca G. Ta- 
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II I 


./f- 



KHM oSpaSOM, npH BbipaBHHBaHHH CHJia y>G| H CHJia 
Q>G 2 (phc. 135,//). nofl fleftciBHCM ueHTpocipeMHTejibHoft 
CH;ibi Y — Gi cosflaexcfl ueHTpocxpeMHiejibHoe ycKopeHHe, 
HanpaB.neHHoe BBepx, Koropoe HCKpHBJiHer xpacKTopHK), 
noKa OHa He cxanex ropHBOHxajibHofl h BepxHKajibHaa cko- 
pocxb He cxanex paana Hy;iK). B xo >Ke BpeMH CHJia 
Q — G 2 xopMosHx flBH>KeHHe, yMeHbuiaH cKopocxb caMO,ne- 
xa, Koxopaa npa BbipaBHHBaHHH, c,/ieaoBaxe.iibHO, naaaex. 
noaxoMy nepefl Haqa,«oM BbipaBHHBaHHH Haao HMexb ne- 
KOXopbiH sanac cKopocxH. B axoM nexpyflHO ydennxbCH. 

ripeflnoJiojKHM, Hxo nepeA BbipaBHHBaHHeM aanaca cko- 
pocxH Hex, X. e. caMOAex nAanapyex na 6oAbLiioM yrjie axa- 
KH. B xaKOM CAynae eme SoAbuiee yBeAHHeHHe yxAa axa- 
KH B MOMCHX BbipaBHHBaHHH He AaCX SaMeXHOXO yBeAHHe- 
HHH nOAljCMHOH CHAU, HOaXOMy HeAOCXaTOHHUM 6yAex H 
ueHxpocxpeMHxeAbHoe ycKopeHHe, x. e. BepxHxaAbHaH cko- 
pocxb Vy He 6yAex norauieHa h caMOAex Mo>Kex yAapHXb- 
cfl 0 seMAK). nocAeAHero mo>kho HsSeHcaxb xoAbKO b xom 
CAyuae, ecAH BupoBHHXb MauiHHy y caMoft aeMAH; ho axo 
xoH<e conpHHceHO c phckom yAapa 0 seMAK). 

OAHaKO H OHCHb SOAbUIOH SAHaC CKOpOCXH xaKHce He- 
HceAaxeAen. B axoM CAynae, ecAH mu neMHoro sanosAaeM 
c BbipaBHHBaHHeM, ueHxpocxpeMHxeAbHoe ycKopenHe MO>Kex 
OKasaxbCH onaxb-xaKH HeAocxaxoHHUM h caMOAex yAapnx- 
cfl 0 seMAio, He ycneB saKOHHHXb BupaBHHsaHHe. 

nepeA BbipaBHHBaHHeM HSAO HMeXb CKOpOCXb He MeHb- 
me aKoiioMHHecKOH, ho He 6oAbuie HanBuroAHefiiuefl. HpH 
axoM ycAOBHH HaHHHaxb BupaBHHBaHHe XHXOxoAHoro ca- 
MOAexa MOHCHo Ha Bucoxe 5 — 7 m (SucxpoxoAHoro — na 
6oAbiuefi Bucoxe) h nocxenenno saKOHHHXb BupaBHHBaHHe 
Ha Bucoxe okoao 1 m (phc. 135,///). 
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BbiAep>KHBaHHe, npHseMjieHHe h npo6er, Saaaqa jibimh- 
Ka npH nocaiiKe coctoht b tom, htoSu npnseMJiHTb caMo- 
;ieT 6e3 tojiBKa na bo3mo)kho Menbuiefl CKopocTH. Tan Kax 
noc;ie BbipasHHBaHHH CKopocTb caMo^iera eme oqeHb ee- 
JlHKa, TO BbIAep>KHBaK)T BTO nOBTH B TOpHSOHTaAbHOM nOJIC- 
Te, cTapancb KaK mo*ho flojibuie ne aaTb eMy KocHyTbCH 
aeMJiH (pnc. 135,/// h IV). ropnaoHTaJibHbifl noacT bo 3 MO- 
}KeH AHIUb npH HaaHHHH THFH, paBHofl .loSoBOMy conpo- 
THBaeHHK), sflecb jkc Tflra OTcyTCTBycT, nosTOMy JioCoBoe 
conpoTHBaeHHe topmobht iiBH>KeHHe, yMenbuiaa CKopocTb. 
BcaeacTBHe btoto, bcah He npHHHTb Mep, naaaeT h noAb- 
6MHaa CHJia. Ho ajih ropHSOHTaabHoro noaeTa HeoSxoflHMO, 
BToSbi noAbeMHaa CHaa Bce speMa ocTasaaacb paBHoA Be- 
cy caMoaeTa. JIaa AOCTHSceHHa SToro nocTeneHHO (no Me- 
pe yMenbuicHHa ckopocth) h naasHO yBeaimHBaiOT yroa 
aiaKH, B03M0>KH0 Aoabuie noAAepacHBaa pasencTBo Y=G. 
Koraa yroa araKH aohact ao CToaHOHHoro, npeKpamaroT 
ero yseaHHeKHe, nosTOMy caMOaeT Soabuie He cMoacer npo- 
AoaacaTb ropHsoHTaabHbift noaeT h, napaiiiK)THpya 
(pHC. 135, /K), onycTHTca na seMaio, KOCHyBuiHCb ee noaTH 
Sea ToaaKa oAHOBpeMeBHo KoaecaMa uiaccH h XBocTOBbiM 
KoaecoM (pHC. 135,^). 

TaKOBa npaBHabHaa nocaAKa caMoaeTa c xboctobbim 
KoaecoM, Tax HasbiBaeMaa nocaAKa na tph tobkh. 

K'OrAa noAbeMHan cnaa Menbiue fleca, caMoaeT noA A6fi- 
CTBHeM CHabi Y — G onycKaeiCH na seMaro; sto ABHiKenne 
H HaabisaioT napamioTHpoBaHHeM caMoaeTa. 
Ecan BbiAep}KHBaHHe caMoaeTa nponcxoAHT Ha Maaofl bh- 
coTe (HanpHMep, 0,3 m ), to napamioTHpoBaHHe HesaMeTHo 
H caMoaeT KacaeTcn sewaH noHTH Sea ToaHKa. /(onycKaTb 
napaiuKiTHpoBaHHe c Soabuiofl bucoth neaban. Tax Kax 
B03M0H<Ha noaoMKa maccH. 

Ecah nepeA BbipaBHHBaHHeM aanac cxopocTH Sua Be- 
aHK, to BUAepjKHBaHHe caMoaeTa b ropnaoHTaabHOM noae- 
Te noayqaeTCH AOBoabHo AaHTeabHUM. 

KooHyBuiHCb seMAH, caMoaeT HexoTopoe BpeMn SeJXHT 
no Hefi, nocreneHHo yMCHbuiaH cxopocTb (pnc. 135, K). 
noAbeMiiaa CHaa naaaeT, narpysKa Ha Koaeca BoapacTaeT, 
CHaa TpeHHH topmobht see cnabHee h caMoaeT ocTaHaBan- 
BaeTCfl (pHC. 135, K/). 

C ueabK) yMeHbmeHHH a-Jihhh npoSera npHMeHHK)T Top- 
M03a Ha xoaecax. 
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§ 101. nOCAAOHHAH CKOPOCTb M CHOCOBbl 
yMEHbUJEHHH EE. BHAbI HOCAAOK M OIUHBOK 
nPH nOCAAKAX 

OocaAOiIHOH CKOpOCTbK) HaSbIBaeTCH HaHMeHb- 
uiaji BosiiyiuHaji CKopocib caMOJiera b MOMenT KacatuiH 
seMJiH npn npaBH;ibHOH noca^Ke, t. e. npn nocaziKC Ha ipn 
TOHKH. B no;io>KeHHH CTOHHKH HB ipex TOHKax caMo;ieT 
HMeei CTOHHOHHbifi yro;i aiaxH, nacio SjauBKHU k KpaniHe- 
CKOMy, nosTOMy b Koaue BbiAep>KHBaHHH caMo/iex HMeer 
CKopocTb, KOTopaa onpeAeJiJieTcn BejiHHHHofi K03c{)(J)HUHeH- 
xa CycT^ 3xa CKopocib hcmhoxo 6o;ibme MHHHMajibHjfi. Ho 
BO BpeMH napauiioxHpoBaHUH CKopocxb caMOJiexa eme hc- 
cKO.ibKO yMCHbuiaeicH, Bc/ieilcxBHe aero BOBAytUHafi cko- 
pocib B MOMCHT npHBCM/ieHHH — nocaAOHHaH — aacxo 
no;iy^aeTCfl Menbuie MHHHMajibHofl. 

OSbiqHO CHHiaiOT, MTO HOCaAOHHaH CKOpOCTb HB 6% 
Menbuie MHHHiViajibHOH, X. e, 

l^,ioc = 0,94 

HAH 

V^noc = 0,94l/ (mIcck). 

f t'yMaKcP'J 

y HCKOTOpblX CaMOAeXOB CTOHHOMHblH yXOA aXHKH BHB- 
HHxeAbHo MCHbiiie KpHTHHccKoro (HanpHMcp, y Hk- 11), no- 
3TOMy HocaAomiaa CKopocib noAyHaexcH paBHOii hah 

Aa>Ke HeMHoro SoAbuie ee. B xaxHX cAynanx aah onpeAe- 
AeHHH nOCaAOHHOH CKOPOCTH HCXOAAX H3 BeAHHHHbl K03(^- 
(J)HUHeHXa Cy CJ H CHHXaiOX, HXO 

0 , 94 / 1 ^ (MiceK). 

yMenbuieHHH nocaaoaHoft CKopocTH Hflyx no nyrn 
yseJiHqeHHH K034jcl)nu,neHTa Cy MaKC C nOMOLUbK) M6XaHH3a” 
UHH KpblAa. EcAH CHHTaXb, HTO y npOCTOrO KpblAa B cpeA- 
HeM K034)(J)HUHeHX CyMaKc=l,4, XO npH OXKAOHeHHbIX lUHT- 

Kax CyMaKc= 1 , 9 . 3x0 Aaex CHH>KeHHe nocaAOHHOH CKopocxH 
npuMepHo Ha 15 %. 

JXJin oSAerHeHHH nocaAKH h jxjih bo3MO>khocth noAbso- 
BBHHH MaAblMH HOCaAOHHblMH nAOlUBAKaMH BCCbMa HCeAa- 
leAbHo CbiAo 6bi BcePAa HMeib neSoAbuiyio nocaAOHHyio 
CKOpOCTb, HO 310 BO MHOFHX CAyHBflX OKaablBBrlCA HCOCy- 
mecTBHMbiM, xaK KaK H^cAanne yseAHqHXb ObicipoxoAHocxb 
caMOAexoB aacraBAHex yBeAHHHBaib yjxejihnyio narpyaxy 
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Ha Kpujio , MTO HeH36e*Ho seAer k yBejiHHeHHio noca- 

flOqHOfl CKOPOCTH, 

Bhau nocaAOK h obihSkh npu nocaAKax. SaAaMa Aer- 
HHKa npH nocaAKe aaKJHOMaexcH b tom, HTo 6 bi, BupaBHHB 
CaMOACT, AOBeCTH ero AO MHHHMaAbHofl CKOpOCTH K TOMy 
MOMCHiy, KOTAa TpaeKTOpHH ABHHCeHHfl HAaBHO noAoftAeT K 
seMAe. B TaKOM CAyqae h noAynaeTCH npaBHAbnaa n o- 
caAKa Ha ipn tohkh {pac. 136, a). OpaBHAbHaH no- 
caAKa Tpe 6 yeT xopouiero rAaaoMepa h npoHHoro HasbiKa, 
npHofiperaeMoro TpeHHpoBKoS. IlocaAKy caHiaiOT oahhm 
H 3 CaMUX TpyAHUX BACMCHTOB nOACTa. 3 t 0 OStflCHAeTCfl 
He CTOAbKO CAOHCHOCTbKJ TeXHHKH BbinOAHeHHH .HOCBAJCH, 





3 







Phc. 136. Bhau nocaAOK caMOJieTa c AByxKOAecHUM maccw: a — npa- 
BHAbHaa nocaAKa — na tph tohkh; 6 — nocaAKa c 6oAbUiHM napamio- 
THpOBaHHeM («c nAK)xoM»); 8 — nocaAKa na KOACca (na CKopocTH); 
2 — «K03eA» nocAe HeyAannofl nocaAKH Ha KOAeca 
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CkOJlbKO HIHCTO nCHXOJIOrHMeCkMMH 'IipHVHHa'MH (xeXHHKk 
BbinoJiHeHHH, HanpHMep, BHpa>Ka c.ioxiHee). 

Bo-nepflbix, ajih fibinojiHeHHH noca;iKH jiex'iH'K pacnojia- 
raex HHHxoxcHbiM BpeMeneM (HeoKo.xbKo cexyHA), noaxoMy 
OH He flOJiJKeH A'OnycxHXb rpySoft oiuhSkh, xax kbk He xsa- 
XHX BpeMeHH AJiH Hc.npaB.ieHHH ee. C.aeaoBaxeHbuo, bchkoo 
aBHH<eHHe pyJlHMH, B OCOSeHHOCX'H py.XeM BbICOXbl, HOH>KHO 
ObIXb peiUHXeJIbHblM, HO B XO >Ke BpeMil paSMCpeHHO XOH- 
nbiM. 

Bo-Bxopux, 6jiH3ocxb 3eM,nH o6biHHo xaer omymeHHC 
onacHOCXH, ec^nn He .iijih >kh3hh 'HHJioxa, xo x.xh uejiocxn 
MaiUHHbl. 

3xh HBa xapaKxepHbix (JjaKxopa — Kpa xKOBpcMeHHocxi, 
nocaHKH H BO3M0>KHOcxb aBap'HH — H coanarox y mojidhoxo 
JICTWHK a 10 HanpH>K0HHOe COCTOHPIHC, KOTOpOO OTpHUaTe.lb- 
HO CKasbiiBaexcH na -BbinojiHeHHH •noca;iKH. 

Ha 3X0X0, KOHeHHo, He CJieayex, hxo Bbiiio;iHeHHe iioca;i- 
KH no xpyHHocxH Ha Bcex caiwojiexax o.XHHaKOBo. Ecxecr- 
BeuHo, Hxo neM SoHbuie iiocaAOHnaji cKopocxb, a c.xeHOBa- 
XeJIbHO, H BepXHKaHbHaH CKOpOCXb rKXaHHpOBaHHH (Koxopyio 
iipHXOAHxca racHXb), xeiw Sojibuiyio xpyAnocxb npeHcxaBjia- 
cx BbrnoAHCHHe nocaAKH. Ho axoH npHHHHe nocaxKa Ha- 
npHMep, caMOAexa Hk- 11 KOHeqHo xpyAnee, hcm ' caMoxe- 
xa Hk-IS. 

HepeAKO HaHHHaiomHH jicxhhk AonycKaex rpySue oihhS- 
KH Ha nocaAKe. 

EcAH AeXHHK BblCOKO BbIpOBHHA MailJHHy H AOBeA CKO- 
pocTb AO MHHHMaAbHOH, KOFAa xpaeKxopHH HOAexa eme He 
noAoiuAa K seMAe h KOAeca naxoAnxcH Ha Soabiuom pac- 
cxoHHHH OX Hee (pHC. 136, d), xo noAyqaexcn nocaAxa c 
OHCHb saMexHbiM inapaiUKJTHpoBaHHeM, hah, khk ee HHoxAa 
HasbiBaioT, HocaAKa c «nAioxo.M». Ecah Bwcoxa na- 
pamioxHpoBaHHH He cahuikom seAHKa, xo maccH oShhho 
BbiAep>KHBaex ynap, b hpothbhom CAyqae uiacca AOMaexcH. 
llocaAKa c napamroxHpoBaHHeM npHMeHHMa b xex CAyqanx, 
KOXAa npHXOAHXCA CaAHXbCH Ha MeCXHOCXH, MBAO npHrOA- 
HOH aah HOcaAKH (Hanp.HMep, Ha naiUHK)) hah coBceM ne- 
npHXOAHOH (Ha BOAy, SOAOXO, Aec). 

Ecah acxhhk bhpobhha MauiHHy cahuikom hosaho h ko- 
Aeca y>Ke KocnyAHCb seMAH, a CKopocxb euj,e SHaunxeAbno 
ooAbuie nocaAOHHOH, xo noAyqaexcH nocaAKa na ABe xoh- 
KH, xaK HaabiiBaeMan nocaAKa na KOAeca, hah Kax 
ee eme nasuBaiox. nocaAKa na CKopocxH 
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(PHC. 136,6). TaKdfl nocaflKa npoxojiHT 6jiaronoJiy*iHo s 
TOM cjiyqae, ccjih aapoApoM posHbiii h jictohr ftocxaTOMno 
onfaiTHUH. AeJio B TOM, HTO caMOJicT, KocHyBuiHCb .KOJieca- 
MH seMJiH (jiaJKe Sea TOJiHKa) , CTpeMurcH onycTHXb xboct, 
nocKOJibKy ueHxp xH*ecxH HaxoOTxca nosajiH xombk ono- 
pH — Ko;iec; ecAH jicxhhk bxo flonycxHX, xo yroJi axaKH yse- 
jiHqHXCH, noflT>eMHaH CHJia cxanex 6oJibme Beca h caMOJiex 
BHOiBb OXflejlHTCH OX SeMJlH. 4x0'6bl HC flOnyCXHXb 3X0X0, 
cjieixyex pyacM bwcoxh yaepjKHBaxb caMo.aex ox onycKa- 
HHH xBOCxa flo xex nop, noKa cKopocxb ne ynaaex ao no- 
taaoMHOH. npH nocaaKC na Koaeca na nepoBHOM aapoapo- 
Me B 03 M 0 }KHbi CHabHuc xoaMKH. EcaH OX xoaaKa luaccH ne 
caoMaexca, xo caMoaex caeaaex npwKOK, x. e. npoH30Haex 
xaK HasHBaeMbift «K03ea» c nocaeayiomHM napamioxHpo- 
BaHHCM (pHC. 136,2). 

EcaH caMoaex B3Mbia neMHoro (ne Bbime oanoro Mex- 
pa), TO Haao saaepHcaxb pyaxy yinpasaeKHa h no Mepe 
npHSaHweHHH caMoaexa k aeMae npOHasecxH HopMaabHyio 
nocaflKy. Ecaa ca'Moaex B3Mbia 6oaee .bucoko, HCOOxoaHMo 
HeSoabuiHM aBH>KeHHeM pyMKH ynpaBaeHHH ox ce6H chh- 
3HXb caMoaex ao bucotm npHMepno 0,75 m h npH aaab- 
HefluicM cHHHieHiHH caMoaoxa npoHaaecxH HopMaabnyK) no- 
caaKy. 

CaeaycT yHHTbioaxb, axo nocac BaMbiBaHHH caMoaex 
npHCanacaexcH k aeMae c 6oabiiieH BepxHKaabHoft oko- 
pocxbK), nosxoMy, npOHBBoaa nocaaKy nocae B 3 MUBaHHH, 
Haao pyuKy ynpaBaenuH BbiOapaxh na ce6H copasMepHO 
xeMny cHHacenHa caMoaexa (tom 6bi'Cxpee CHHJKaexca ca- 
Moaex, xeM 6bicxpee naao Bbi6Hpaxb py^xy), HTo6bi yanexb 
npnaaxb caMoaexy nocaaoaHoe noaojxeHxe na Bbicoxe oxo- 
ao 0,25 M. npH 3X0M Haao caea'HXb aa coxpaHeHHeM na- 
npaBaeHHH, He aonycxaa xpenoB h nepexHXHBaHHH pyaxH 
ynpaBaeHHH na ceOn. 

B aaxaxjaeHHe aaMexHM, mto nocaaxa na xo'aeca (na 
cxopocTH) , BeaymBH npH caaSoM BCxpeaHOM Bcxpe x «xo- 
3aeHHio» caMoaexa, ueaecooSpaana npH cHabHOM Bexpe 
(noapo6Hee — B nocaeaneM naparpa4)e axoft raaBu). 

§ 102. flJlHHA nPOBEPA H PAC4ET nOCAAOHHOU 
AHCTAHU.HH (OPH BE3BETPHH) 

Pacaex aaHHH npo6era nocae nocaaxH anaaornneH pa- 
caexy aa^HHU pasSera npH Bsaexe c xoh aniub pasHHueft, 
qxo npH nocaane yoxopeHae oxpHuaxeabHoe. Toanbift pa- 
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c^iex cjio>KeH, thk KaK ycKOpeHne HenocxoHHHO. OpadjiH- 
pac^ex a^hhh npo6era ocHosaH na «npHMeHeHHH 
(popMyjibi paBHOMepHo-3aMeA*/ieHHoro -ABHJKeHHH c nocxoHH- 
HbiM cpejiHHM ycKopeHHeM: 

^npo 6 = ^ ( M ). 

Vnoc — nocafloqnaH CKopocib b MjceK; 

Ap — cpeflHee yoKopeHne npw 'npo6ere, KOTopoe pas- 
Ho npHMepHo 1 m/cbk^ 6e3 noabsoBaHHH KOJiec- 
Hbl'MH TOpMOSaMH H 1,5 JUjceK '^ npH IlOJIbSOBa- 
HHH TOpMOBaMH. 

noACTaBjiBH 3TH SHayeHHH B 4^opMyjiy, inoJiyuMM cjie- 
;iyK)mHe npocTbie (J)opMyjibi ;ijih pacMera ajihhh npoSera: 


L 


npoo — 



(m) 


H 


L 


npo 6 , c TopM 


3 


(M). 


*Pacqex npo6era HaHSojiee Ba:«eH mh npanxH- 

KH. Ho HHoxjta SbiBaex Heo6xoa.HiM h pac^iex Bceft nocaAO^- 
HOH AHcxanuHH, Ms PHC. 130 BHAHO. nro 


^noc, mcT = Lnji^ Lbur L npo 6 • 

3 xana Lnji c Bbicoxbi 25 m HexpyAHO hbhxh, snaH 
yroA axaKH hah cooxBexcxeyKDiuyK) eiviy cKopocxb, no- 
CKOAbKy 

I,, = HK. 

XAe K — Ka^ecxBO caMOAexa, cooxBexcTByiomee yr^y axaxH 
Ha 3xane nAaHHpoBaHHH. 

JXjiuKy 3xana paccHHxaxb xohho HeAexKo, xaK kbk 
B biAep}KHiBaHHe caMOAexa HaA seMAeft npeAcxaBAnex co6oh 
saMeAAeHHoe ABH>KeHHe, npHHeM ycKopeHHe HBAHexcn ne- 
peMeHHbi'M. XtAH npH6AH>KeHHoro pacHexa BeAHHHHy ycKo- 
peHHH CHHXaiOX nOCXOHHHOH, HXO nOBBOAHeX nOAbSOBaXbCH 
4)opMyAOH paBHOMepHO-aaMeAAeHHoro abh^kchha. Ha oc- 
HOBe ee npHMCHHiox CAeAyiomyio npH'6AH}KeHHyK) <|)op- 
MyAy: 

7 / 0 biA — 0,03 (V JIJI — V noc) , 

FAe V^n;i H Vnoc— C'KOpOCXH CaiMOAexa B KMIhUC. 
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§ 103. BJ1H5IHHE BETPA HA nOCAAKV. HOCAAKA C BOKOBbIM 

BETPOM 


nocamy, noAo6Ho BSJieTy, sbinojiHiiioT, khk npaBHJio, 
npoTHB aeipa. 

BcipeHHbifl Bexep yMCHbiiiaeT CKOpocxb caMOJiexa oxho- 
CHXe.XbHO BCMJIH BO BpCMH BblAepHCHBaHHH H B MOMCHX npH- 
3eM.aeH.HH. Cj]e.n.OBaxejibHO, nocaAOHHaH cKopocxb oxhoch- 
xeJibHo seMJiH yMeHbuiaexcH (nocaxxoHHaH CKOpocxb oxho- 
CHxejibHo Bosflyxa, o Koxopofl uijxa peHb b § 101, ocxaexcH, 
KOHeHHo, 6e3 HSMeHeHHH). yMeHbuiaeTCH CKOpocxb caMOJie- 
xa H Ha npoSere, BCjieACXBHe Hero yMeHbuiaexcH h A-finna 
npoOera. IlpH noca.AKe no aexpy nojiynaexcH odpaxHan 
KapxHHa. 

A^Hy npH npoOere npoxHB Bexpa h no Bexpy mojkho 
noACHHxaxb no xoii ace ^^opMyjie, nxo h 6e3 nexpa, .b3hb b 
HHCJIHXeJie BMeCXO CKOPOCXH V nx paSHOCXb HJIH CyMMy CKO- 

pocxefi Knoc H Bexpa: 

, _ (Knocd: 

i-npoe — (-wy 


H 


Lnpo6. 


(V„oc± 


C TOpM 


(m). 


XAe V noc H — CKOpOCXH B MjCCK. 

HxaK, BcxpeHHbift Bexep yMCHbuiaex nocaAonnyio cko- 

pocxb OXHOCHXeJlbHO SeMJIH, HXO HBJIHeXCH ^’SKTOpOM nOJlO- 
HiHxejibHHM. KpoMe xoro, na npoOere BCxpenHbift Bexep Ae- 
Aaex caMOAex 6oAee ynpaBAHeMbiM h ycxoftnHBbiM, xaK kak 
K pblAbH H pyAH BOAOXb AO nOAHOfl OCXaHOBKH MaiUHJlbl o6- 
AyBaiOXCH BCXpeHHUiM nOXOKOM. 

ripH nocaAKe npoxHB CHAbHoro Bexpa CAeAyex cawaxb 
MauiHHy Ha KOAeca, xak KaK nocaAKa na xpn tohkh b 3xom 
CA ynae ne BcexAa npoxoAHx OAaronoAyHHO. XleAO b xom, 
Hxo y 3eMAH Bexep BcexAa nopuBHCx; b 3xhx ycAOBHHX pH- 
CKOBaHHO nOABOAHXb MaiUKHV K SeMAe Ha MaAOH CKopo- 
CXH, KOFAa ynpaBAfleMOCXb H yCXOflHHBOCXb HeAOCXaXOHHbl. 
riocaAKa Ha KOAeca, x. e. na cKopocxH (npn MaAOM yrAe 
axaKH), rapanxHpyex b 3xom CAynae dAarO'noAyHHoe npH- 
SeMACHHe. 

rio 3X0H xe npHHHHe npoxHB oneHb cHAbHoro Bexpa 
npHMeHHiox nocaAKy na KOAeca «Ha ra3y», x. e. npn noA- 
xoAe K 3eMAe y6aBAHiox o6opoxbi ABHxaxeAH nacxoAbKO, 
Hxo6bi ocxaaaAacb HeOoAbuiaH xnra aah yBeAHneHHH cko- 
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pOCTH npH 3 eMJieHHH. Ho KaK TO;ibKO MaUIHHa 'KOCHCTCH KO- 

jiecaMH seMJiH, ras ySHpaioT. 

npH nocajiKe no iBexpy noca^ionnaH cKopocib othoch- 
TejibH'O acMJiH yBejiHnnBaexcH. KpoMe xoro, npHMepno na 
cepeAHHe npo6era ghjibho yxyAixiaioxcH ycxonnHBOcxb h yn- 
paBcfineMOCxb caMOJiexa, a k Konuy npoSera, Kor^a cKopocxb 
caMOJiexa oxnocHxeJibHO seMJin yMenbinaexcH ao CKopocxH 
sexpa (oxHocHxejib'Ho BosAyxa — ao nyjia), caMOJiex cxa- 
HOBHxcH coBceM HeynpaBJiHeMbiM. Bee oxo saxpyAHnex bbi- 
nojiHenne jiocaAKH, Aejiaex ee pHCKOBanHOH, a mpn CHJibHOiM 

Bexpe H HeB03M0>KH0H. 

OocaAKa c 6oKOBbiM BexpoM. Opn 6 okobom Bexpe caMo- 
;iex JiexHT co chocom oxHocnxejibno aeMjin. IloaxoMy, njia- 
HHpyn no npnMOH (nocjie nocjieAnero pasBopoxa) k naMe- 
neHHO'My Meexy nocaAKH, naAO ycxpannxb choc, xaK KaK 
B npoxHBHOM cjiynae caMOJiex sa npeMH nJiannpoBaHHH 6y- 
Aex CHecen ox naMenennoro Meexa nocaAKH. axoro Ha 
njiaH'HpoBaHHH co3Aaiox K-pen b exopony, oxxyAa Ayex Be^ 
xep (pnc. 137), yAepjKHBan caMOjiex ox pa3Bopoxa pyjieM 
HanpaBJieHHH (Ha>KaxHeM na «o*dpaxHyio» neAajib), x. e. 
ocyn;ecxBJiHK)x njiaHHpoBaHHe co cKOJib>KeHHeM (§ 99). 
Kpen coxpaHHK)x npH BbipaBHHBannn n BbiAep>KHBaHHH 
caMo.xeia, Aocxnran npHMOJiHHeHHocxn iiocaAKH npH noMo- 
lUH pyjiH HanpaBJieHHH. K KOHuy BbiAep>KHBaHHH pynKy iio- 
cxeneiHHo ydnpaiox k HeHxpajibHOMy noji-oHcennio — xaK, 
nxodbi K MOMenry npHseMJieHHH Kpen 6biji ydpan. Ho Mepe 


\ 



PhC. 137. riocajlKa C 6oKOBbIM BCTpOM — yHHMTOKeUHe 
cHoca nyiCM cKOJib>KenHn 
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yMCHbUiettHH KpeHa nocTencHHO ocjiadjiJiiOT Ha*HM Ha «o 6 - 
paTHyK)» ne^ajib. 

B caMOM KOHue BbioiepjKHBaHHH y caMOJiexa BHOBb mo- 
H<eT nOHBHTbCH CHOC, a XaK KaK npHMCHHXb KPCH ero 

yHHHxoHceHHH yHcc noajXHO h Hejibsa (caMOJiex aaflenex 
KpbiJioM 0 seMJiio H.aH npHseMJTHTca Ha oaho KOJieco), to 
H aAo HenocpeACTBCHHO nepea momchxom npHseMACHHa (ne 
paHbuie) HAaBHbiM nantHMOM na nenaAb b cxopony cHoca 
noBepHyxb caMOJiex b HanpaBJieHHH ^aKXHHecKoro ABHHce- 
' HHH H xeM caMUM yHHHxoKHXb 6oKOByio HaxpyaKy Ha 
maccH. 

B'O BpeMH npoSera caMOJiex hoa AeftcxBHCM fioKOBoro 
sexpa cxpeMHTCH pasBepnyxbCH npoxHB aexpa, noaxoMy na- 
Ao yBeAHHHXb HascHM Ha ncAaAb b cxopony cHoca, oaho- 
BpcMCHHO AaBaa pyHKy ynpaBAenna b cxopony, oxnyAa 
Ayex Bexep (Hxo 6 hi yAepHiaxb caMojiex ox HaKpeHCHHa). 


rjIABA XII 

BHPA)K H CnHPAJIb 

§ 104. OEIUEE nOHHTHE O KPHBOJIHHEdHOM nOJlETE. 
BJIH5IHHE FHPOCKOnHHECKOrO MOMEHTA BHHTA. 
AaPOAHHAMHHECKHE nEPEEPySKH 

ZfAfl KpHBOAHHeflHOrO ABHHCCHHH HCOOXOAHMA UCHXpO- 
cxpeMHxeJibHaa CHAa. Ha nAanHpOBaHHH nepeA nocaAKofi, 
Hxo6bi sacxaBHTb caMOAex ABHraxbCfl no kphboA, acxhhk 
coBAaex ueHxpocxpcMHxeAbHyio CHAy, Kan mh bhacah, ny- 
xcM yBeAHHeHHH noATjeMHofi CHAH. 3 xhm Hie nyxeM mohcho 
cosAaxb ueHxpocTpeMHxeAbHyio CHAy h b Apyrnx CAynaax 
noAexa. 

/leflcTBHe pyAeft b KpiHBOAHHeflHOM moAexe ne MCHHexcH, 
OAHAKO yjipaiBAeHHe caMOAexoM HMeex neKoxopbie ocofien- 
HOCXH. 

PyAb BblCOXbl B KpHEOAHHCHHOM ROACXe CAyHiHX A-^IH 

HBMeneHHH yxAa axaKH h xcm camum — aah cosAanna 
KpHBH3HbI XpaeKTOpHH B HAOCKOCXH OHMMexpHH CaMOAexa 
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(pHC. 138). Ho pa6oTa 

pyjifl BbICOTbl B KpHSO- 
jiHHefl'HOM noJieie hg- 

CKOJIbKO OTJIH^aeTCH OT 
pa6oTbi ero b npHMOJiH- 
HGHHOM noJiexe. Rem b 
TOM, mo caMOJlGT, 'ABH- 
rancb no kphboh, oaho- 
BpeMCHHO noBopanH'Ba- 
GTCH BOKpyr nonepemoH 
OCH, a 3T0 npHBOAHT, KSK 
noKasbiBacT pncyHOK, k 
yBejiHneHHK) yrjia aiaKM 
ropHsoHiaAbHoro onepe- 
hhh; no3TOMy o^nepenne 

COSAaeT npOTHBOAGHCT- 
ByiOlUHH KPHBOAHHGHHO- 
My liOJIGTy MOMGHT (jX^M- 
n^npyiomnn momght) , 
BCJieACTBHe nero HJin 
yBeAHBGHHH yvjia araKH 
caMOJiGia ‘ npHXOAHTCH 
6oJibiue '6paTb na ceSn 
pyBKy ynpaBAGHHH. 



Phc. 138 . npoTHBoaevicTniie 
ropHSOHTajibHoro onepemni 
KpHBOJIHHeHHOMy HOJIGTy B 
ThTOCKOCTH CHMMeTpilH 
cBMo.ncTa 


Py.ib HanpaBJieHHH b kphsojihuchhom noJiCTe, 
aK H b npHMOJiHHeilHOM, ynpaBJiHCT cKOJibJKeHneM caMO- 
exa. Hto nee Kacaeicn paSoxbi pyjiH iianpaBJieHHH, xo h 
aecb (pHC. 139) BepxHKajibHoe onepeHne coaflaex fleMn- 



nJIOCKOCTH 
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V 

pHC. 140. K odl^HCHeHHIO FHpOCKOnHHeCKOrO ZieHClBIIJI 
BHHTa (npaBoro BpameHHn) Ha caMOJieT . 

4)HpyK)mHH MOMCHT H AJIH npOTHBO/ieHCTBHH OMy npHXOAHT- 
CH OTKJIOHHTb pyjib HanpaBJieHHH bo BHyTpeHHIOK) CTOpOIiV 
KpHBOft. 

BjiHAHHe rHpocKonHHCCKoro MOMCHia BHHTa. HpejlCTa- 
BHiM ce6e, ^To Macca BHHta npaiBoro BpameHHH cocpewio- 
^ena b ;i,Byx rpysax 1 2 (pnc. 140). llycTb b tot mo- 

MCHT, KOTAa BH'HT HaXO-AHJICH B BepTHKaJIbHOM HOJIOKeHHH, 
JieT^HK OTKJioHHji pyjib BbicoTbi BBopx (bshji py^Ky Ha ce- 
6 h). OnycKaHHe xboctb caMOJieTa npHBCAeT k TOMy, hto k 
0'Kpy}KHOH CKOPOCTH BpameHHH V TpysOB (BHHTa) OTHOCH- 
TeHbHO inpOAOJIbHOH OCH X A 06 aBHTCH CKOpOCTb U OTHOCH- 
TejibHo nonepeHHOH och z. Kor^a nocjie awro rpysbi 
saHMyT ropHsoHTaJibHoe nojioHceHHe, to no HnepuHH ohh 
6yAyT CTpeMHTbCH coxpanHTb npHoSpeTennyK) npn onycKa- 
HHH XBOCTa caMOJieTa CKopocTb u. BcjieACTBHe sToro hb- 
JieHHH, HasbiBaeMoro rnpocKonnHecKHM MOMen- 
TOM B H H T a, caMojieT '6yAeT pasBopanHBaTbCH. B Aan- 
HOiM cjiynae npH BHHTe npaBoro BpameHHH onycKaHHe 
XBOCTa npHBOAHT K IBOBHHKHO.BeHHK) HpaBOTO paSHp- 
poTa. 
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CuMOMm n BURmoM npaeosn epauiBRiiR 



Hnu unco 

crnpeMumcR 
finBnpRp^Tih r^npadP 



Opu onycka HUH hoco tlpu nosopome gnpoBO 

cmpeMunwR cmpeMumcp 

noBBPHpmh epBBO nnycmiimh hoc 



Ppu noBopome bmso 
cmpeMumcp 
nodopmb hoc 



' / 

flpu nodHpmau hoco 
rmpBjHumcM 
nOBBORJ/mb BPBBO 


Com OP 6 m c eunmoAt pgsoso Bpaipeni/P 



npu onycka HU u hoco Ppu noBoponiB enpaBo (Ipu noBOpomB bpeBo 

cmpBMumcfi cmpBMumcp cmpBMumcp 

nOBBDHymh onpaBO nooHpmh hoc onycmiimb hob 


Pile 141. riipocKonHqecKoe achctbuc iia caMOAei BiinTa npanoio 
Bpameniin ii buhth jicbofo BpamcmiH 


PeaKUHH caMOJieTa, BO-sRHxaioman na otkjiohchhc py- 
JieH fH3'3a THpOCKOllHReCKOrO MOMCHta BHHXa, SaBHCHT or 
HanpaBJieHHH BpaiueHHH BHHxa h nanpaBJieHHH inepeMcme- 

HHH Hoca caM'OJiexa (pnc. 141). 

TaKHM oSpasoM, nanpaeAenue nepeMea^eHUH noca ca- 
MOACTU OT detiCTeuH eupocKonuuecKoeo MOMenra ouHja 
MOMHO uauTU, ecAU nanpaeAenue nepeMeu{enun noca or 
deucreuH pyAeii noeepneM na 9(P eoKpye ocu etiuTa e cio- 
pony epau{enuH (pHC. 141). 

BjIHHHHC THpOOKOBHReCKOrO MOMCHXa .XeXBHK A0J1>KC1I 
napHpoBaxb npH noMoiUH Toro hji'H hhoxo pyjiH, oxkjiohbb 
ero B C’OOXBexcxByiomyio exopony, x. e. cosAaBan momchx, 
npoxHBonojio>KHbiH rHpocKonHH0CKOMy (HanpH'Mcp, B c./iy- 
qae, H3o6pa>KeHHOM na pHC. 140 , oxKJioHHeM pyjib HanpaB* 
JieHHH BJieBO). 

ABpOAMHaMHMCCKHe ncperpyBKH. AapoAHHaMHqecKOH ne- 
perpysKOH (az) b noji6xe nasbiBaexcH oxhoiii6hh 6 noA'bcM- 
HOH cHJTbi KpbiJibeB K Becy caMOJiexa: 

Y 
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B ropH30HTa;ibHOM nojieie .npH cnoKoflaoH aTMoc(|)epe 
no/i'beMHaH CHJia paana Becy caMOJieia, cjieAOBaTejibHO, ne- 
perpysKa /2= 1. B KpHBOJiHHeHHOM nojieie, Korna non'heu- 
Han CHJia craHOBHTCH 6ojibme Beca, 6y;^eM HMeib neperpys- 
Ky n 6ojibme eAHHHUbi. 

KaK AeficTsyeT neperpysKa na ca-MOJieT b nojiexe? 

UeHTpocTpeMHTejibHofl CHJie BcerAa conyTCTByei paBnan 
eft H npoTHBonojio^HaH no HanpaBJieHHio ueHTpode^naH 
CHjia HHepuHH. TaK, ecjin npHBHsaTb k 6eneBKe KaMenb h 
B pamaib ero, to cnjia, Koiopyio Mbi npnjiaraeM k KaMHio, 
sacTaBjiHH ero ABHraibCH no OKpy>KH0CTH, hbahctch ucht- 
pOCTpeMHieJIbHOH CHJIOH, CHJia >Ke, C KOTOpOH KaMCHb Aeft- 
CTByex Ha Hamy pyny, HBjinexcH ueHxpo6e>KHo0 chjioh. Ha- 
ma pyna BocnpHHHMaex 3xy CHJiy Ka,K yBejinneHne Beca 
KaMHH. H eCJIH BKJIIOHHXb MeH<Ay pyKOH H KaiMHCM npyniHH- 
Hbie Becbi (6e3MeH), xo npH BpameHnn Ka-MHH npyn^HHa 
6yAex pacxHPHBaxbCH, x. e. secbi 6yAyx noKasbiBaxb KaK 
6bi yBejiHHeHHe Beca KaMHH. 

ripH ABHHceHH'H caMOJiexa no kphboh ueHxpocxpeMH- 
xeAbHOH CHJIOH HiBJinetCH noA'bCMHaa cHAa, x. e. CHAa AatB- 
AeHHH BOBAyxa Ha KpbiAbH, ueHTpo6e>KHoft 7Ke CHAOfi 6y- 
Aex CHAa AaBAeHHH KpblAbCB Ha BOSAyx. npH 3X0M, KaK H 
B onbixe c KaMHeM, ueHxpo6e>KHa5i cHAa AeHcxByex noAo6- 
HO cHAe xHJKecxH. A xaK KBK no BCAHHHHe oHa BcerAa paB- 
Ha UeHXpOCXpeMHXeAbHOH CHAC, xo npH yBeAHHCHHH no- 
CACAHefl Bospacxaex bo cxoabko nee pas. TaKHM ofipaaoM, 
a3paAHHaiMHHecKaH neperpysKa noAoSna yBeAHneHHio seca 
Bcex MacxeH caMOAexa. 

ripH HaAHHHH neperpysKH AexHHKy h naccajKHpaM Ka- 

>KeXC5I, HTO OHH CaMH H BCe BCIAH Ha CaMOACXe CXaAH XH- 
>KeAee. Ecah, HanpHMep, Aepneaxb b pyne rpys b 1 /ca, xo 
npH neperpysKe n~3 6yAex KaaaxbCH, qxo Aepn^u.M rpys 
B 3 K8. Bo cTOAbKo TKe pas exanex «xH}KeAee» h name xeAo. 

OpH 3X0M ecAH pyHKa ynpaBAeHHH BSHxa na ce6H h, cAe- 
AOBaxeAbHo, noA'beMHan CHAa AeficTByex na KpbiAO no na- 
npaBACHHio ox ero hkh^hch noBepxHocxH k BepxHefi, x. e. 

HBAHeXCH nOAOH^'HXeAbHOH, XO AeXHHKa npHJKHMaeX K CH- 
AeHbK) (pHc. 142, a). Ecah hcc pynKa pesKO Aana ox ceSn 
H noA'beMHan CHAa AeHcxByex na KpbiAo no HanpaBAennio 
ox ero BepxHefl noBepxnocxH k HHH^Hefi, x. e. hbahcxch ox- 
pHuaxeAbHOH, TO xeAo AexHHKa oxAeAnexen ox cHAenbH h 
yAepHCHBaexcH xoabko peMHHMH b caMOAexe Opne, 142,6). B 
nepBOM CAynae KpoBb 6yAex oxAHBaxb ox xoaobh k HoraM, 
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Phc. 142. JteflcTBHe ueHTpo6e^HOH chjiu hhcpuhh he JiemHKa: 
a — npH pesKOM yBeJiHneHHH yrjia axaKH; 5— npn pesKOM yMCHb- 
meHHH yrJia araKH 


BO BTopoM — npHJiHBaxb K rojioBe. To H Apyroe mohcct 
noBecTH K noTepe cosHaHHH, ecjiH neperpysKa 6yAeT ^pes- 
Mepno BeJiHKa. 

TaKHM oSpasoM, 6ojihuia?{ neperpyaxa Oinacna ,npon- 
HOCTH CaMOJICia H AJIH >KH3HH JieTHHKa. IloaTOMy JierqHK 
AOJiKen SHaxb orpaHH^eHHH caMOJiexa no neperpysKaM. 

Ecjih Ha 6ojibmoH cKopocxH pesKO yBeJiHHHXb yroji axa- 
KH (pesKo B3Hxb pywy ynpaBJieHHH Ha cefin), to noA'beM- 
Han cHjia Bospacxex — nojiynHXCH Sojibuiaa neperpyaxa. 
MaKCHMajibHan neperpyaKa nojiynHxcH, ohobhaho, b tom 
cjiynae, ecAH AexHHK na cKopocTH V peaKo yaeAHHHT yroA 
axaKH Ao KpHXHHecKoro. Teopex'HHecKH MaKCHMaAbHyio ne* 
perpyaKy mo>kho onpeAeAHXb no CAeAyiou^efl 4^opMyAe: 



CACAyex HiMexb b BHAy, Hxo 3xa 4)0P^^^y‘'Ta noAyneHa b 
npeAHOAOHceHHH, Hxo npH yBeAHHeHHH yxAa aTaxH ao Kpn- 
xHHecKoro CKOpocxb noAexa ocxaexcH paBHoft V. OneBHA- 
Ho, npaKXHHecK'H xaKyio neperpyany noAynHXb HeAban, 
yMeHbuieHHe CKopocxH B npouecce yBeAHHeHHH yxAa axaKH 
npHBOAHT K yMeHbuieHHK) neperpyaKH. 

C-KopocTb oAHoro H Toxo >Ke caMOAexa Mo>Kex 6biTb paa* 
AHHHOfl. CAeADBaxeAbHO, paaAHHHOH M0>KeT nOAyHHTbCH H 
neperpyaKa, h hcm doAbuie CKOpocTb V, xeM 6oAbme SyAex 
H neperpyaKa. rioaxoMy na doAbuiux CKopocrnx noAera, 
ocodeHHO npu etixode U3 nuKupoeanun, ueAbSH dpuTb pea- 
Ko pyHKy ynpaeAenuH na cedn. 
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Jljifi HSMepeHHH neperpysKH yciaHaBJiHsaiOT npHfiop, 
nOt/iyHHBiUHH HasBaHHe aKcejiepoMexp a. Jlex^HK, py- 
KOBOflCTByHCb iTOKaBaHHeM SToro ‘iipMSopa, MOJKex CBoeape- 
MeHHO yMeHfaiUHXb neperpysKy, Korjta ona cxaHOBHxcH onac- 
HOH aJia npo^iHocxH caiMojiexa. 

Ko94)45HUHeHxoiM 6e3onacHocxH HasbiBaexcH 
oxHoiueHHe paspyiuaromefl HarpysKH k BKcnjiyaxauHOH'Hoii, 

3 a Koxopyio npHHHMaiox MaKCHMajibHo flonycxHMyK) b no- 
Jiexe. Ko3(J)(i)HUHeHX 6e3onacHocTH mokho xaK xe onpeae- 
JiHXb, KaK oxHomcHHe paspymaioiueH neperpysKH k skc- 
njiyaxauHOHHOH. OSbiVHo b HHcxpyKUHHx yKasbisaiox Be- 
JiHMH'Hy SKcnjiyaxauHOHHoft neperpysKH. Ko34)(J)HpHeHx Ses- 
onacHocxH y coBpeMCHHbix caMOJiexoB paseH 1,5 -4- 2,0. 


§ 105. BHPA>KH. nPABHJIbHbm BHPA)K, flEHCTBHE CHJI 

BHpaHi* aBJiflexcH Ha«6ojiee pacnpocxpaHeHHbiM bh- 
flOM KpHBOJiHHeftHoro .nojicxa h cjiy>KHx jijih HBMeneHHH na- 
npaBjieHHH no.nexa. B aasHCHMocxH ox xoro, na ckojibko 
rpa.nycoB noBopaqHBaexca xpaeKxopna nojiexa, yKasuBaiox 
yroji pasBopoxa, HanpHMep Ha 90° h Ha 180°. flpH xpenH- 
poBOHHbix nojiexax Hacxo Jiejiaiox BHpa>KH na 360° h 6ojib- 
uie (xpaeKxopHH nojiexa onHCbiBaex OKpyjKHOcxb) . Ha^o 
saMexHXb, Hxo b lUKOJibHofi npaxTHKe cjiobo eupaoK oGuvho 
npHiMCHHiox xo.xbKo B ^0CJIe.^HeM Cjiyuae, b ocxajibHbix we 
cjiyaaax' name npHMeHaiox cjiobo paseopor. 

PasjiHqaiox ma .BHAa BHpaweft: 1) npaBajibHue BHpa- 
WH MejiKHe H xjiySoKHe; 2) HenpaBHJibHbie BHpawH co 
CKO^XbWeHHeM. 

ripaBHJIbHblM BHpawOM HasbiBaiox nojiex Cd- 
MOJiexa HO .ayre OKpywHocxH, Jiewamefi b ropHBOHxaabHOH 
n.XOCKOCXH, C HOCXOaHHOfi CKOPOCXbK) H 6e3 CKOJIbWeHHa, 
X. e. Koraa BeKxop CKopocxH Jiewax b hjiockocxh CHMMex- 
Phh caMOJiexa (pHC. 143,a). 

Ecjih caMoaex HMeex CKOJibweHHe bo BHyxpeaHioio cxo- 
pOHy KpHBOfl (pHC. 143,6) HJIH BO BHeUIHIOK) (pHC. 143,6), 
xo HanpaBjieHHe CKopocxH ywe He coBnaaaex c naocKocxbK) 
CHMMexpHH H cocxdBBaex c Hefi HCKoxopbift yroji p. B nep- 
BOM cjiyaae CKOJibweHHe HasbiBaiox OHyxpeHHHM bo 
BXO pOM — BHeUlHHM. 


* <I>paHuy 3 CKoe cjiobo , osaanaeT «noBopoT». 
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IlpaBHjibHbiH BMpa>K, ACMCTBHe cHJi. JXji9{ ocyiuecTBjic- 
HHH BHpa^a Hy>KHa HeypaBHOBeiueHHaH CH;ia, HanpaBJieH- 
Han ropHBOHiajibHo k ueHxpy BHpa^a, t. e. ueHipocTpeMn- 
rejibHan cHjia. MxoSbi nojiyHHXb 3xy CHJiy, HanpeHHM ca- 
MO^xex 3JiepoHaMH b cropoBy BHpa>Ka na neKOxopbifi yro.x 7 , 
KoxopbiH HasbiBaexcH yrjiOM Kpena (pHC. 144, a). B 
pesyjibxaxe axoro Ha xox >Ke yroji HaK.^oHHexcH h BeKxop 
noA'beMHOH CHJibi Y KpbiJia. PasjioKHB 3xy CHJiy no sep- 
xHKajiH H ropHsoHxajiH, nojiyqHM ABe cHAhi: Ki h K 2 . Hs hhx 
cHAa Yi AOA>KHa noAAep>KHBaxb caMOAex (ypaBHOBemHBaxb 
CHJiy Bcca), a ciiAa Y 2 cAy>KHXb ueuxpocxpeMHxcjibHOH ch- 
JIOH. 

HxaK, A^'iH ocymecxBAeHHH npaBHAbHoro BHpanca ooa'h- 
eMHan chab AOA>KHa 6bixb yBeAHnena c xakhm pacnexoM, 
HxoSbi ee BepxHKaAbHan cocxasAHiomaH Y\ MoxAa ypaBHo- 



Phc. 144. CxeMbi chji na BHpa>Kax: a — na npaBHJibHOM mcjikom 
BHp*a>Ke; 6 — hh npaBHJibHOM rjiyfioKOM BHpa>Ke; e — na Bnpa>Ke 
CO CHH>KeHHeM, KOFAa yi<G 
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BeCHtb fiec CBMo/ieTa. Sroro mo>kmo AoctMm> abymji cnoCO- 
6aMH: yBejiH»ieHHeM yrjia aiaKH hjih yBejin^eHneM cKopocra 
nojiera. 

Ecjih 9Toro He c^ejiaeM, to BepTHKajibHan cocxaBJiHic- 
utan Yi OKa^exciH MeHbUie chjiu Beca (pnc. 144, e) h hoa 
A eftcTBHeM pasHocxH CHA G — Yi caMOAex CyAex CHHJKaxb- 
CH Ha BHpa)Ke, x. e. .noAyHHxcH nenpaBHAbHbift anpa* — co 
CHH*eHHeM. 


§ 106. PAAHVC BHPA)KA H EFO SABHCHMOCTb OT 

CKOPOCTH nOJIETA H VFJIA KPEHA, BPEMJI BHPA)KA. 
nEPEPPySKA HA BHPA>KE 

ZIah BbinoAHe'HHH BH'pajKa Heo'6xoAHiMa ueHTpocxpeMH- 
xeAbHaH cHAa. HeM MCHbiuero paAHyca Bupa^c mu H<e- 
AaeM ocymecxB'HXb, xeM SoAbuiyio aoaachu coBAaTb ueHxpo- 
cxpeMHTeAb'HyK) CHAy. Hnane roBOpa, a-'ih yMeHbiueHHH pa- 
AHyca BHpaara Heo6xoAH.Mo yseA'HHHXb ropHaoHxaAbHyio co- 
cxaBAHiomyio noA'fceM'Hofl chau, ho c tokhm pacaexoM, hxo- 
6bi ee oepTHKaAbHaH cocxaBAHiomaH ocTasaAacb paBHofi Be- 
cy caMOAexa. Ha pHC. 144,6 bhaho, hto jiJia axoro HeoSxo- 
AHMO yBeAHHHXb KpCH CaMOAexa H OAHOBpeMeHHO yBeAHHHXb 
HOA'beMHyio CHAy Y, x. e. yroA axaKH (hah CKopocxb). 

BupasHM ueHxpocxpeMHxeAbHyio cHAy Y 2 aepea noAi>eM- 
Hyio CHAy H yroA Kpena (pnc. 144,a): 

Y2 = Esin f. 

C ApyroH cxopoHbi, AeHxpocxpeMHxeAbHaH CHAa npo- 
HopuHOHaAbHa Macce xeAa, KBaApaxy CKopocxH h o6paxHO 
nponopuHOHaAbHa paAnycy Bpamenna. CAeAOBaxeAbHo, 

y _ mV^ 

' 2 — ~p . 

^ ''BHp 

xAe m — Macca caMOAexa; 

^BHp — paAHyc BHpa»a. 

noAcxaBAHH 3X0 BbipajKeHHe BMecxo CHAU Y 2 B nepsyio 
H3 HanHcaHHbix (JjopMyA, a bmccxo noAtCMHoft chau Y — ee 
BbipaHceHHe, noAywHM: 


mV^ 

~n 


2 


5 sin 


T. 


oxKyAa 


D _ 27M 

^ “ CyS P sin 7 


CmJ. 
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Ho no BTopoMy saKony MexannKH Macca caMOJieia pas- 
Ha ero secy, AeJienHOMy na ycKopenne chjih xsoKecTH. 
noflciaBJiHH 3T0 aHanenne Maccbi caMOJieia a nocJieflHioK) 
(popMyjiy, noJiynHM OKOHnaiejibHo: 

R = — 5 — ‘i—- — (■^)- 

Abhp 9.8c„S p sin -f ' 


Sta diopMyjia noKaauBaei, axo; 

1) paAnyc BHpa>Ka 6yaex xeM MCHbine, aeM Meiibiue 

0 

yAejibnan narpyaKa -y; 

2 ) paflnyc BHpa>Ka 6 yaex reM Menbiuc, aeM 6 oJibuic 
nJiOTHOCXb .BOaAyxa p; caeaoBaxeJibHO, c yMenbuienHeM 
njioxHocxH Boaayxa, x. e. c yBeanaenHeM bhcoxh nojiexa, 
paAHyc BHpa>Ka 6 yaex Boapacxaxb; 

3 ) paflnyc Bapaata 6 yaex xeM Menbiue, bom oojibme 
KoatpcJJHUHeHX noA'beMHoft cnau Cy (x. e. yroJi axaKH); 

4) paAHyc BHpajKa 6 yAex xeM Menbuie, seM oojibuie ch- 
nyc yrjia Kpena, x. e. ucm 6 ojibiiie Kpen (nocKOJibKy cnnyc 
yBeJiHaHBaexcH c yBeJiHneHHeM yr^a). 

PaAHyc BHpa>Ka onenb ghjibho aaBHcnx eme ox’ cKopocxn 
noJiexa, xoxh ona b BbTseaenHyio cpopMyAy ne bxoahx, ho 
B cj)opMyjiy bxoaht see (paxxopbi, ox Koxopbix aaBHCHX cko- 
poexb. 

Ha npaKXHxe HHoraa 6 biBaex neooxoAHMOcxb caeJiaxb 
BHpa>K MHHHMaJibHoro paflHyca (HanpaMep, b BoaAyuiHOM 
5 oio). Kax ero nojiynHXb? 

• Ha npHBeAenHOH cpopMyjiH bhaho, mto a^h yMeHbuie- 
HHH paAHyca sHpaaca hhao yBeAHHHXb Cy. B ueAHx Seaonac- 
HoexH ero HeAbaa yBeAHMHBaxb 6 oAbuie, mom ao Cy»K. t. e. 
npHMepHo Cy== 1,0 (cm. noAHpbi caMOAexoB Hk -18 h 5 Ik- 11 ). 
AaAee, aah yMeHbuieHHa paAHyca BHpaao corAacHO epop- 
MyAe HaAo yBCAHHHXb xpen. Kpen mohcho ypeAHHHXb ao 
90 °, oAHaKO B 3 X 0 M cAyaae noATjeMHaH CHAa, ohobhaho, ne 
Aacx BepxHxaAbHOH cocxasAHXxmeH aah noAAeprxaHHH ca- 
MOAexa H, cAGAOBaxeAbHO, caMOAex 6 yAex cHHxxaxbca. OpH 
Kpenax, Oahbxhx x 90 ° (pnc. 144 , 8 ), BepxHxaAbnyx) co- 
cxaBAHiomyio mh, npaBAa, noAyxHM, ho Bce >Ke ona SyAer 
MeHbuie CHAbi Beca h caMOAex xorxe Oyaer CHHXxaxbca. 
npaBHAbHblH BHpa>K 6 e 3 CHHJXeHHH HOAyHaexcH c yrAOM 

xpena ne 6oAee 65 ° (npHfiAHaHxeAbHo). Toraa siny = 
=sin 65 ° = 0 , 9 . HoAcxaBHB yxaaanHbie npaSAHanxeAbHue 
3 HaHeHHB c H sinfB 4 ’opMy'ay paAHyca BHparxa h npoHa- 
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rioiicHeT, no,/iyHHM npociyio 4>opMyjiy Mu 
Horo pa^Hyca BHpa^a caMOJieTOB THiia Hk-18: 

^BUp. MHH 

TaK KaK caMOJier MOJKeT ;iejiaTb BH.pa*H na pasHbix 
CKopocTHx, TO HaAo BbiHCHHTb, KaKaa saBHCH'MocTb cyme- 
CTBycT Me>K;iy paanycoM BHpa>Ka, CKopocibio nojicxa h vr- 
^OM Kpena. 

ripH BbiBoae (popMyjibi iiJiH paflHyca BHpa>Ka mh He 
BBOJIHJIH yCJIOBHH, HTO BepXHKajIbHaa COCTaBJIHIOmaH nOflTj- 
eMHOH CHjibi Yi O'fiaaaTejibHo Jioji>KHa 6biTb pa-BHa CH,ae bc- 
ca (j, HTo HeofixoAHMo npaBHJibHoro BHpa>Ka (c.aeA0- 
BaxejibHo, BbiBeAeHHaa Bbiuie cpopMyjia npHxonHa bu- 
HHCJieHHH paAHyca kak npaBHJibHoro, xaiK h HenpaBHJibHo- 
ro BHpajKa — CO CHHjKeHHeM). Tenepb BBe^eM HeoSxoAHMoe 
ycJiOBHe MU npaBHJTbHoro BHpaHca, x. e. SyaeM CHHxaxb 
HTO K,=.G. Ha npHMoyroAbHoro xpeymabHHKa na 
PHc. 144, a HMeeM: 


y2 = G \g Y, 

rioAcxaBHB onaxb BMecxo BbipaH<eHHe ueHxpocxpe- 
MHxeAbHoft CHAbl, HOJiyHHM: 


OTKyAa 


mV-i 

^BHp 


= G tg 


T. 


R 


BHp 


ml/2 

OtgY’ 


a TaK KaK Macca caMojiexa m = -^- , to nojiy^HM C4e- 

paAHyca npaBHAbHoro BHpaJKa 


/? _ 
"P- ■’"P - 


(m), 


TAG ]/ Bjip noxpe6HaH aah 
yxAOM Kpena b M/ceK (o hch 
parpacpe). 


BHpajKa CKOpOCXb C AaHHbIM 

roBopHxcfl B CACAyioLneM na- 


BpeMH BHpania. Hb nocAeAHeft (popMyAM CACAyex hto 
6cah Mbi AC-ziaeM A^aHxeAbHbiH BHpa>K Ses chhjkchhh c no- 
cxoflAHofi cKopocxbK), xo paAHyc BHpaHca ocxaexcH nocxo- 
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^6Up 



Phc. 145. PaAHyc npaBHjibHoro BHpa^a h KpHsaJi 
HSMeneHHH aspOAHHaMHqecKOH neperpysKH na npa- 
BHJibHOM BHpa>Ke B saBHCHMOCTH OT ypjia KpCHa 


HHHbiM, T. e. caMOJiex onHCbiiBaer b ropHSOHiajibHOH njio* 
CKOCTH OKpy^KHocTb. OnpaiQHBaeTOH : KaiKoe BpeMH Heo'Sxo- 
JXHU'O coBepmeHHH raKoro BHpa>Ka h ot kbkhx 4^aK- 
TOpOB OHO SaBHCHT? 

EcJIH .MbI paSAeJIHM A^HHy OKpyH^HOCTH 2jt/?o„p HJIH 
6,28y?B„p (nyib caMOJieia) na CKopocTb caMOJieTa V b 
M/CeK, TO H HaHAeM, OHOBHAHO, BpCMH t (b ccKyHAax) , He- 
oSxoAHMoe A<^H BbinojiHeHHH BHpa>Ka Ha 360° AaHHoro pa- 
AHyca ^bhp- TaKHM oSpasoM, 


t 


luip — 


6 , 28 /?bhp 

^BHp 


(ceir.). 


18 3aK. 253 


273 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 




Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 


jrio/lcTaiBHB BMecTO HaftACHHoe Bbiilie BujpaJketttte, 

no;iy«iHM nocjie coKpameHHH: 

^BHp = 0,64'^(ceK.). 

KaK BHflHTe, BpeMH coBepuieHHH BHpaaca saBHCHT ot 
oKopocTH Ha BHpajKe H OT yrjia Kpena. 

IlpHMep. Ha caMOJieie 5Ik-18 BunoJiHaioT sHpaxc c yrjiOM Kpena 
y = 45° aa CKopocra V = 144 KMinac. OnpeAejiaib BpeMH Bapaxca. 

Ks'K HSBecTHo, tg45°=l. CKOpocTb V =144 «:>M/‘iac=40 MjceK. 
rioACTasHB 3 TH BejiHaHHbi B $opMyjiy H npOHBBeAH noAcaeT, nojiyaHM, 
4T0 #BHp =25,6 ceK. 

IleperpysKa Ha BHpa%e. BbinoJiHCHHa BHpaKa 

noAteMHaa cH.aa AOJiscna 6 biTb yBeJiHaena, h tcm 6 o^ib- 
me, HCM 6o;ibme coBAaeM Kpen. OicioAa hcho, hto na bh- 
paace mu SyAOM HMCTb neperpysKy, jipHMeM ona SyAex pa- 
CTH c yBejiHueHHeM Kpena, t. e. c yMenbuicHHeM paAHyca 
BHpasKa. B 3T0M HeipyAHo y 6 eAHTbCH. 

Ha npaBHjibHOM BH'pa»e CH^iy Beca ypaBHOBeuiHBaeT 
BepTHKaJibHaa cocxaBJifliomaH noA^eMHOfi chjiu (cm. 
pHC. 144). Ha pHcyHKa bhaho, hxo axa cocTaB.naiomaH 
/i = ycosy. CjieAOBaxeJibHO a bcc G=Ycos\. FloAcxaBHB 
3 X 0 BupaHCCHHe B (J)opMyjiy neperpysKH h coKpaxHB na Y, 
nojiyHHM $opMy<'iy ncperpysKH na npaBHJibHOM BHpa)Ke: 

„ _ y _ Y _ 1 

B«p G y cos X cos X ■ 

TaKHM oSpaaoM, na npaBHJibHOM BMpance BeJiHHHHa ne- 
perpysKH 0(npeAe.'i5ieTCH tojibko yrjioM Kpena. 

Buhhcjihb noflo 6 HUM o6pa30M n' 0 xpe 6 HyK) neperpysKy 
npH pasHux Kpenax, mokho nocxpoHXb KpHByio HSMeHeHHH 
neperpysKH na npaBHJibHOM BHpa*e b saBHCHMOcxH ox yr- 
Jia Kpena (pHC. 145). FpaiJiHK noKaBbiBaex, nxo c yneJiHae- 
HHeM Kpena noxpe 6 .Haa neperpyana cnanajia pacxex MeA- 
jieHHO, a noxoM Bce 6 ojiee h 6 ojiee 6 ucTpo. 

BueeACHHafl Buuie (})opMyjia neperpyaKH na BHpance He 
BcexAa yAoSna, xaK Kan ona cnpaBCAJiHsa tojibko ajih 
npaBHJibHoro BHpanta, a xjiaBHoe, eme no xoS npHHHHe, nxo 
BejiHHHHy Kpena JiexHHK Ha 6 jiioAaex JiHUib npnSjiHaHxeJib- 
Ho. Bojiee yAo^na ajih pacnexa neperpyaKH Ha BHpance 
(KaK npaBHJibHOM, xaK h HenpaenjibHOM) cJicAyroman 450p- 
Myjia, aHajioPHHHaH npaBeACHHofl b § 104: 
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B 3Ty 4^opMy;iy bxoaht sejiH^Hbi, H3BecTHbie Jiex^iHKy 
(xaK Ka:K CKopocxb Vbhp mojkho 6 paxb no npH6opy). Oop- 
Myjia cnpaBeAJiHBa jijia scex bhcot, nocKOJibKy npH6op npn 
oAHOM H xoM me yrjie axaKH noKasbiBaex oAHHaKOByio 
cKopocxb Ha Bcex Bbicoxax. 


§ 107. CKOPOCTb HA BHPA>KE. OllIHBKH HA BHPA>KAX 


Ha npcAbiAymero y>Ke hcho, nxo coBepmeHHH bh- 
pa>Ka Heo 6 xo;iHMo yBeJiHHHxb noA'beMnyio CHJiy. 3xoro 
MOKHo AOCXHHb jih6o nyxoM yBeJiHHeH'HH yrjia axaKH, jih6o 
nyxeM yBeJinneHHH cKopociH nojiexa. 

npCAnojiojKHM, HTO Mbi jiexejiH ropHsoHxajibHo H, na* 
HHHan BHpaHC, He yBeAHHHJiH yroA axaKH, x. e. nanajiH bh- 
pa>K, npH npeHCH 6 M K034)(|)HUHeHxe noA'beMHOH chah Cy. B 
xaKOM CAynae hgoSkoahmo yBeAHHHXb cKopocxb. 

JlO'Kameu 3 xo h HaflAeM, nacKOAbKo AOAx^Ha 6 bixb yse- 
AHHena CKopocxb. 

Hs CHAOBoro xpeyroAbHHKa na pHc. 144, a HMeeM: 
Ki = Fcosy, a xaK KaK Yi = G, CAeAOBaxeAbHO, 

G — Y cos 7 . 

rioAcxaBHB BMecxo Y aspoAHHaMHHecKoe Bbipa>KeHHe 
noA'beMHOH CHAbi, noAyHHM: 

G = cos 7 , 

y 2 


oxKyAa 

y- — 

“"P ~ Cyp S COS 7 ’ 

V — 17 • 1 /' 

r CypS f cost’ 

nepBbiH MHOHCHTCJib npeflCTaB.naeT coSoft CKopocTb ro- 
pHSOHxajibHoro nojiexa, noaioMy MoaceM nanHcaxb: 


^ BHD ^ ropV^^i 


*'BHp • 


TaK KaK neperpysKa na BHpan^e BcexAa SoAbuie cah- 

HHUbl, XO H CKOpOCXb, HOXpeSHaH AAH BHpa>Ka, BCeXAa 
6oAbiiie CKopocxH, noxpe6HOH aah ropHBOHxaAbHoro noAexa 
npH XOM me yxAe axaKH. 

TaKHM oSpaaoM, c yBeAHneHHeM yxAa Kpena noxpe6HaH 
Aah Bnpama CKopocxb (na xom me yrjie axaKH) BOBpacxa- 
ex. Ho oxciOAa ne CACAyex, nxo aah coBepiuennH BHpa>Ka 
HaAo BcexAa yBeAHHHBaxb CKopocxb. Ecah ao BHpanca mu 
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JieT«JiM Ha Ma;ioM yrjie aiaKH, t. e. Ma 6o;ibuioH cKopoctM, 
TO AJiH coiBepiU6HHfl BHpa>Ka yBeJinqHBaeM yroji axaKH. Ec- 
jiH Hce AO BHpaAca mu jiexeJiH na Soabuiom yxAe axaKH, x. e. 
Ha MaAOH CKOpocxH, TO yseAHHHBaxb yroA axaKH (6e3 pH- 
CKa CBaAHXbCH Ha K'pblAO) yjKe He MOH<eM H AOAHiHU yse- 
AHHHXb CKopocxb (cooTBexcxBeHHo yxAy Kpena, kbk Suao 
HOK asaHO Bbiiue). B nocAeAneM CAynae Ky.pcaHxu nepeAKo 
AonyoKaiox omH6Ky: CKopocxb na anpan^e OKaBUBaexcH ne- 
AocxaxoHHOH, a axo aeAex HHorAa k noxepe CKopocxH. FIo- 
aXOMy BajKHO BUHCHHXb, KaKan MHHHMaAbHan CKOpOCXb 
AonycxHMa na BHpa>Ke. 

B xopHaoHxaAbHOM noAexe npaKXHAecKH MHHHMaAbHofi 
CKOpOCXbK) HBAHeXCH aKOHOMHMeCKaH CKOpOCXb (§ 50). Ho 
AAH coBepuieHHH BHpa>Ka ee HaAO yBeAHHHXb cooxBexcxBeH- 
Ho yPAy KpeHa (coxAacHo HaftAeHHOH Buuie ^^op^y-^e). 
CACAOBaxeAbHO, 

. BHp — ' . rop V «B«p . 

dra CKopocTb h ecxb npaKXH^ecKH MHHHMajibHaH cko- 
pocxb, AonycxHMan Ha BHpa>Ke, x. e. HaHHHan BHpanc c xeM 
HJIH HHbIM KpeHOM, MbI AOJl>KHbI HMeXb CKOpOCXb He MC- 
Hee Ksk. BHp. 

JIjih onpeAejieHHH axoft CKopocxH mo>kho nojibsoBaxbCH 
rpa(J)HKOM (pHc. 146), noKasbiBaioiUHM Heo6xoAHMoe yae- 
AHHeHHe 3K0H0MHHeCK0H CKOpOCXH Ha BHpa>Ke B SaBHCH- 
MocxH ox yrjia Kpena. 

C yBeJiHHeHHeM Bbicoxbi noTpeSnaH BbinoAHeHHH bh- 
paTKa CKopocxb, ecxecxBeHHO, Bospacxaex nponopuHo- 
HajibHo BbicoxHOMy Koa(J)(f>HUHeHxy, cjieAOBaxejibHO, 
BOBpacxex h MHHHMajibHan AonycxHMan CKopocxb na bh- 


— 

m 

m 


0 * w‘ 20^30" V0''S0*S0^70''8lf30'' 1 



o" JO* 20*30*00*30*60* 70* 80*30* y 


Phc. 1 46. yeejiHMeHHe SKoHOMHqecKofl CKopocxH he BHpa^Ke h noTpe6- 
Hoft BHpajKa moiahocth b aasHCHMocTH OT yrjia Kpena 
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pa>Ke. ripH 3T0M CJie^yGT nOMHHIb, 4T0 Ha BbICOTe CKO- 
pocTb no npH6opy ocTaexcn HeHSMeHHOH (npn HeHSMeHHOM 
yrjie axaKH). FIosxoMy, BbinojiHHH BHpanc Ha Bbicoxe, Mbi 
jXOJimHhi Aep>Kaxb xy Ke cKopocxb no npH6opy, Koxopan 
HyiKHa JXJIH ASHHoro BHpa^Ka y scmjih (npn xom >Ke noJieX' 
HOM Bcce caMOJiexa). 

C yBejiHHeHHCM no.xexHoro seca noxpeSnaH cKOpocxb 
Boapacxaex nponopUHonaJibHo KBaAP^THOMy Kopnio h3 ox- 
HoineHHH yBennHCHHoro seca k npencneMy (§ 53). Ecxecx- 
BCHHo, nxo iB xaKOM Hce OTHomeHHH B 03 pacxaex h CKopocib, 
noxpe6HaH BHpanca, cjieAOBaxeJibHO h MHHHMaAbHaH 

AonycxHMan CKOpocxb na BHpance (iKaK HcxHHHan, xaK h no 
npHSopy). Ecjih caMOJiex neperpynceH, xo rjiy6oKHe BHpa- 
>KH Aa>Ke onbixHbiM jiexHHKaM ACJiaxb He peKOMeHAyexcH, b 
oco6eHHocxH Ha Majiofl Bbicoxe. 

Ouih6kh Ha BMpaJKax, Ecjih jicxhhk JiexeJi na mbjioh 
CKOPOCXH H, HaHHHan BHpaH<, me yBeJiHHHJi npeAsapHxeJibHO 
CKopocxb cooxBexcxseHHo saAaHHQMy Kpeny, xo nocne bbo- 
Aa B BHpa>K CKOpOCXb OKa>KeTCH HeAOCXaXOHHOH, X. e. 
MeHbiiie noxpebHOH aah BHpaHca. B pesyAbxaxe axoro sep- 
THKajibHan cocxaBJiHiomaH noAX^eMHOH CHJibi OKaKexcn 
MeHbine Beca h caMonex Hanmex CHHHcaxbCH Ha KpbiJio, npH- 
MCM 3X0 ABH>KeHHe SyACX ycKOpeHHbiM. J^eflcxBHe noxoKa 
Ha BepxHKajibHoe onepenne coBAacx noBOpanHBaiomHH mo- 
MeHx, KoxopbiH BcneACTBHe Kpena sacxaBHX caMOAex onyc- 
Kaib HOC, noKa caMOAex He nepeHACx b nHKHpoBaHHe. FIpH 
HaAHHHH AocxaxoHHOH Bbicoxbi 3X0 HeonacHO, XaK KaK H3 
nHKHpOBaHHH HexpyAHO BbIBeCXH CaMOAeX B HOpMaAbHblH 
noAex, H noJiyHHxcH jiHUib HeyAaBUiHHcn BHpamc. Ecjih >Ke 
Bbicoxa Majia, xo B03M0>KHa aBapHH. 

rionyxHo c onHcannoH omH6KOH HHOXAa AonycKaiox h 
ApyryK), Koxopan na MaAoS Bbicoxe 6oAee onacHa. HanH- 
nan rAy6oKHH BHpa>K c HeAOCxaxoHHOH CKopocxbio, Aex- 
HHK, saMexHB, Hxo Ha BHpa>Ke caMOAex nanHHaex CHH>Kaxb- 
CH, 6epex pynKy ynpaBAeHHH na ce6H, x. e. eme fioAbine 
VBeAHHHBaex yroA axaKH. H ecAH ao BHpan^a yroA axaKH 
y>Ke 6biA 6oAbiiioH, xo xenepb oh M0>Kex OKasaxbCH 6ah3- 
KHM K KpHTHHecKOMy. B pesyAbxaie caMOAex nocAe CBaAn- 
BaHHH Ha KpblAO cpbiBaexcH B uixonop. 

Hs CKasaHHOro MbI AOAH^HH CACAaXb BblBOA, HXO HH>Ke 
fiesonacHOH Bbicoxbi npn BbinoAHeHHH BHpa>Ka (pasBopoxa) 
C ' 60 AbIlIHM KpeHOM HBAO co6AfOAaxb 6oAbmyK) OCXOpOK- 
HOCXb. 
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§ 108. TJirA H MOIUHOCTb, nOTPEBHblE flJlJI BHPA>KA. 
nPEAEJIbHbin HAMBbirOAHEdUIHIi BHPA>K 

yBCJiH'iHBaH nofl'beMHyio C'HJiy na BHpaa<e nyTCM yBejiH- 
yrjia aiaKH hjih oKopocTH nojiexa, mli xeM caMHM 
ysejiH^HBaeM h Jio6oBoe conpoxHBJieH-He caMOJiexa. Hoaxo- 
My xHxa H Momnocxb, noxpeSHHe BHpa^a, 

6bixb, oqeBHAHO, fiojibiue, neu ajih ropHSOHxajibHoro no- 
Jiexa. 

KaK H B ropHBOHxajibHOM nojiexe, xnra na BHpa>Ke paa- 
Ha JioSoBOMy conpoxHBJieHHio. CjieoiOBaxeJibHo, 


Hb § 107 HSBecxHO, hto CKopocxb Ha BHpan^e V'bhp — 
= Vrop V ftoHp'y CJiejlOBaXeJIbHO, V'^enp— V^rop/^BHp. HojlCXaBJIHH 

3T0 3HaHeHHe B BbipaHceHHe noxpefiHoft xhph, nojiy^HM: 


^BHp ^X~ 


rOp*"BHp 

"2 


^BHp “^rop * ^BHp * 


rioxpeOHaH MoiUHocxb paBHa npOHSBeA^HHio noxpe 6 Ho 0 
xHrH Ha CKOpocxb, noaxoMy mohccm HanHcaxb: 


■ -^rop ■ ^BHp * ^ ropV^ 


N =N V 

riojibayHCb nocjieAHeS (j)opMyjioft, moh^ho BbiHHCJiHXb 
noxpeOHyio BHpan^a Momnocxb npH pasAHHHbix yxAax 
KpeHa H saxeM nocxpoHXb KpHByio aaBHCHMOcxH noxpe 6 Hofi 
Ha BHpaxce moiuhocxh ox yrjia Kpena. TaKoS rpa(J)HK ahh 
H a pHC. 146 . rio ocH aScuHcc oxAOHceHbi yrjiM Kpena, a no 
OCH OpAHHaX — HHCAa, nOKaSblBaiOmHe, bo CKOAbKO pas 
noxpe 6 .HaH Momnocxb na BHpance npeBocxoAHX noxpefiHyio 
MomHOcxb B ropHSOHxaAbHOM noAexe (npn xom Hce yr^e 
axaKH). HanpHMep, npn Kpene 20 ® noxpeSnan aah sHpanca 
MoiAHocxb AHUib HeMHoro OoAbiue noxpeOnoH aah ropHSOH- 
xaAbHoro noAexa; npH Kpene 50 ® ona ynce b 2 paaa 6 ojib- 
lue, npH Kpene b 60 ® — b 3 paaa, a npH Kpene 70 ® — ib 5 pas. 
CjieAOBaxejibHO, c yBeJiHneHHeM Kpena noxpeOnan moux- 
Hocxb yBeAHHHBaexcn cnana^a MeAAenno, a noxoM Bce 6 o- 
Aee pesKo. 
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TaKHM o6pa30M, jxJin coBepuieHHH BHpa>Ka Heo6xonHMO 
MMeTb HSfiblTOK MOIUHOCTH, H TCM 60JlblIIHH, ^eM 60JIbIIie 
KpeH, T. e. MCHbiue H^ejiaeM nojiyTOib pannyc BHpa>Ka. 

npeA^JIbHblH HaMBbirOAHCHUIHH BHpa>K. ECJIH npH Bbl- 
noJiHeHHH BHpa>Ka Bce 6oJiee yBejiHMHBarb KpeH, to na- 
crynHT momcht, KorAa BHpa>Ka noTpe6yeTCH bch 

MOLUHOCTb CHJIOBOH yCiaHOBKH H, CJieHOBaTe/IbHO, naJibHefl- 
mee yBeJi'H^eHHe Kpena BbisoBer CHH>KeHHe caMOJieia, t. e. 
npasHJibHbiH BHpa>K yyae 6y;ieT HeB03MO>KeH. BHpa>K, npn 
KOTOpOM AJIH COXpaHeHHfl BbICOTbl npH M BKCHMaJIbHOM KpC- 
He HcnojibsyeicH bch MoiUHOCTb chjioboh yciaHOBKH, nasbi- 
BaioT np ejie JibHbiM h a h b h r o a h e fi in h m BH pa- 
>K 0 M. 

IlpeAeJibHbiH BHpan^ c MaKCHMaJibHbiM yrjioM Kpena 
MOJKHO BbinojiHHTb TOJibKO Ha onpeAejiCHHOM yrjie araKH h 
cooTBeicTByiomefl CKOpociH. Tohho xaK nee npenejibHbifi 
BHpaH< MHHHMajibHoro paAHyca h npe/iejibHbifi BHpanccMH' 
HHMajibHbiM BpeMeHCM BbinoJiHeHHH cooTBeicTByioT onpe^e- 
jieHHbiM H npHTOM pasHbiM yrJiaM axaKH, cjieAOBaxejibHO, h 
pasHbiM CKopocTHM. Ho ecJiH noexasHTb ycjiOBHe, hto paAH 
6e3onacHOCTH CKopocxb na sHpance Ao.iHcna 6biTb He MeHb- 
me VsK. BHp> TO BHpaH^H C MaKCHMaJlbHblM KpeHOM, MHHH- 
MajibHoro paAHyca h b MHHHMajibHoe speMH npaKXHnecKH 
nojiynaioxcH na oahoh cKopocxH, a hmchho: Ha Vsk. bhp- 

C nOJl'beMOM Ha Bbicoxy H36bIXOK MOIUHOCTH . CHJIOBOH 
yexaHOBKH yMeHbmaexcH. HoaTOMy MaKCHMajibHbiH yroji 
Kpena 6yziex xonce yMeHbiuaxbCH, pa;iHyc BHpanca 6yj^ex pa- 
exH, 6yjxeT pacxH h speMH BHpa}Ka. Ho ;iocTH>KeHHH noxoJi- 
Ka caMOJiexa msShtok moiuhocth cxanoBHxcH pasnbiM ny- 
Jiio, a xaK xaK 6e3 H36biTKa moiuhocth npasHJibHbiH snpaK 
cuejiaxb HeBosMOHCHo, to Ha noxojiKe BHpanc ua>Ke c caMbiM 
MajibiM KpenoM 6e3 CHHHcenHH HeB03MO>KeH. 

§ 109 . ynPABJlEHHE CAMOJIETOM H PABOTA PVJIEH 
HA nPABHJlbHOM BHPA>KE 

XtjiH BbinojiHeH'HH BHpan^a caMOJiex Hyn^no HaKpeHHXb, 
HO aioro eme HeuocTaxoHHO. B peayjibxaxe Kpena cosuaex- 
CH uenxpocTpeMHTeJibHaH CHJia h caMOJiex nannHaeT ubh- 
raibCH no kphboh, ho ueMncJiHpyioiUHH MOMenx BepxHKajib- 
Horo onepeHHH npoxHBoueHcxByex pasBopoxy (§ 104). no- 
sTOMy, naKpeHHH caMOJiex sjiepoHaMH, Mbi uoancHbi oaho- 
BpeMCHHO OTKJIOHHTb pyJIb HanpaBJlCHHH B CTOpQHy an- 
pajKa. 
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Phc. 147. ypaBHOBemHBaHHe npoTHBOAeScTByroniHX 
BHpascy MOMCHTOB pyjieM HanpaBJieHHK 


3to Heo6xoflHMO eme h no npyroft npHnnHe. 

Ha’ BHpance BHemnee noJiyKpbiJio flBHKercH no kphboh 
dojibuiero pannyca, neti BHyipennee, noaroMy CKOpocxb ero 
donfauie (pnc. 147); cnefloBareJibHo, noA-beMnan cHJia h no- 
fioBoe conpoTHBJieHHe BHemnero nojiyKpbina OKasuBaioTcn 
Ton<e dojibuie, neM BHyipennero. K neiwy Bene? paannua 
nofl.'beMHbix chji KpbinbeB, noncHHM HH*e, pasHnna we no- 
doBbix conpoTHBJieH'Hfi naex momchx oxHocnxejibHO nop- 
MajibHoft ocH y, cxpeMHUtHHCH noBcpnyxb caMOJiex b cxopo- 
Hy, odpaxHyio Bnpawy. 

06a yKaaawHbix npoxHBOflencTByiomHX BHpawy mombh- 
ra H ypaBHOBeiuHBaeM pyjieM HanpaBnenna, oxkjiohhh 
ero B cxopony BHpawa. 

TaKHM odpaaoM, fljia coBepuienna npaBnnbHoro Bnpawa 
(c KpenoM 30 — 45°) nano yBejiHnnxb cKopocxb, a 3axeM 
njiasHo naxb pyaxy pyjieBoro ynpaBnennH n neB:ajib b cxo- 
poHy wejiaeMoro BHpawa. Ho nocxnweHHH aywHoro Kpe- 
na H neodxoflHMofi yrnoBofi CKopocxn P5^Ky ynpaBJieHHH, 
a xaxwe cneraa h nenanb npHXOflHxca oxwHMaxb e odpax- 
nyio cxopony. Odtacnflexcn axo cjienyiom,HM. 

Ha BHpawe nonijeMHan cnna BHemnero xpujia nojiy- 
naexcH dojibme, neM Bnyxpennero, x. e. BoannKaex mombhx 
OXHOCHX ejlbHO npOflOJIbHOfl OCH, CXpeMHUiniiCH yBeJIHMHXb 

Kpen; nxo6bi napannsoBaxb axox mombhx, h npaxoanxca no 
aocxHweHHH aajiaHHoro xpena oxwnMaxb pyaxy b o6pax- 
nyx) cxopony. Ho, oxjxHMan pynxy b odpaxnyio cxopony, 
Mbi ynnnxowaeM onny ns yxaaannbix sbime npnnHH, xpe- 
Syromnx oxanonennH pyjin nanpaBnenna b cxopony Bnpar 
wa; BOX noneMy OOTOBpeMenno c pynxoft naao cnerKa ox- 
waTb H neaanb s odpaxnyio cxopony. HawHM na pynxy.:a 
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neflajib b ofipaTHyio CTOpony A0Ji»eH 6biTb tbm 6ojibuie, 
HeM 3H0prH^H0e MH OCyilI,0CTBJlH0M B'BOA CaMOJI0Ta B BH- 

pa>K. nocji0 Toro KaK bbo;i 3 aKOHq 0 H, kp0h, noJio>KeHH0 Ka- 
noTa oTHocHxeJibHo ropHsoHia h yrjiOByio cKopocxb (Bpa- 
m0HH0 Kanoxa no ropHSOHxy) coxpaHa0M nocxoHHHbiMH. 

fljiH BbiBOAa caMOJi0xa hs BBpa>Ka pynxy ynpaBJieHHH hi 
neASJib AaeM b cxopony, o6paxHyK) BHpa>Ky. 

BbinojiH 0 HH 0 rjiy6oKHx BHpa^0H c kp 0 HOM 60^ ooJi0e 
CJ10>KH0 H xpe6yex cxporoft KOOpAHHauHH abh>k0hhh pyJiH- 
MH H pbinaroM rasa. 

Bboa caMOA 0 xa b rjiy6oKHH BHpan^ cHanaJia npoHSBO- 
AHM XaK yKe, KSK H B M0AKHH (npeABapHX0JlbHO yB0AHHH3 
CKOpOCXb COOXB0XCXB0HHO Kp0Hy) , X. 0. OAHOBp0M0HHbIM 
ZlBHH<eHH0M py^KOH H n 0 AaAbK) B CXOpOHy BHpa>Ka. Ho M0> 
pe yB 0 JiHM 0 HHH Kp 0 Ha yB 0 JiHMHBa 0 M H xBTy CHAOBOH ycxa- 

HOBKH C XaKHM paCH0XOM, ^X 06 bl HpH KpeH0 45^ 6bIA AaH 
noAHbift ras. KoxAa Kp0H npH6AH>Ka0xcH k 45^ noAO>K0HHe 
caMOA0xa oxHoc'HxeAbHO ropHsoHxa h 3 M 0 hh 0 xch xaK, mxo 
pyAH KSK 6bi MeHHioxcA MecxBMH; noaxoMy oxKAOiHeHH0 py- 
AH HanpaBA0H.HH B cxopoHy BHpanca 6yAex cosAasaxh X0- 
n0pb HHKHpyiOmHH MOM0HX, AAH nOAyH0HHH >K0 np 0 >KH 0 rO 
3(J)(j)eKXa 3X0X0 pyAH, X. e. AAH COSABHHH yXAOBOH CKOpO- 
CXH, MbI AOAJKHbl H0MHOrO OXKAOHHXb B CXOpOHy BHpaH^a 

pyAb Bbicoxbi. TaKHM 0‘6pa30M, c npH6AH>KeHH0M Kpena k 
45'° AAH BpameH'HH caMOA0xa H0MHoro Bbi6HpaeM pynxy py- 
AeBoro ynpaBA0HHH Ha C 06 h, a n 0 AaAb, AaHHyio npH bboa^ 
B cxopoHy BHpa>Ka, xonopb y6Hpa0M h yAepn^HBaBM caMO- 
A0X no ropH30Hxy Ha>KHMOM Ha «o6paxHyK)» n0AaAb. TaxHM 
nyX0M AOBOAHM Kp0H AO 60°. Hxo6bI caMOA0X H0 yB 0 AHHHBaA 
Kpena, «noAAep>KHBaeM» ero pynKOH ynpasAeHHH b cxopo- 
Hy, o6paxHyK) Kpeny. 

Ha TAySoKOM BMpance, 6epH pynxy ynpaBAeHHH hcmho- 
ro Ha ceOn, Mbi pyA0M bhcoxh 3 acxaBAH 0 M caMOAox Bpa- 
maXbCH B XOpHSOHXaAbHOH HAOCKOCXH, npHnCM OCHOBHaH 
(j)yHKUHH pyAH Bbicoxbi — HSMeHHXb yxoA axaKH — ocxaex- 
CH HeHSMCHHOH. BepH pyHKy Ha C06h npn BbinoAHeHHH xAy- 
6oKoro BHpa}Ka, Mbi yBeAHHHBacM yroA axaKH (axo h hc- 
oOxOAHMO AAH yBCAHHeHHH nOA'beMHOH CHAbI H 00 COCXaB- 
AHiomeft — ueHxpocxpeMHxeAbHOH chah), Koxopbift npH 
3 XOM noAynaexcH 6ah3Khm k sKOHOMHnecKOMy. Ecah Mbi 
6oAbiiie, HCM cACAyex, BosbMeM pyHKy na cefin, yroA axaxn 
cxanex 6oAbiije SKOHOMnnecKoro h, CAeAOBaxeAbHo, cko- 
pocxb ynaAex hh?k0 Esk.bhp-B pesyAbxaxe axoro bo3Mo>kho 
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HapymeHHe o^TeKawHH KpuJia, noiepn ynpaBJineMOCTH h, 
HeCMOTpH Ha OTHOCHTeJIbHO SoJIbUiyiO CKOpOCTb, CpbIB B 
uiTonop. BpaTb pynKy Ha ce6fl CJIe;^yeT cooTBeiCTBeHHO 
Kpeny. 

Ha npe^bi/iymero HaBecTHo, hto jijih BHpanca c KpenoM 
60 — 65^, T. e. npeAeJibHoro BHpajKa, Tpe6yeTCH nojiHan 
MOmHOCTb CHJIOBOH yCXaHOBKH. HoSTOMy, BBOAH CaMOACT 
B r;iy6o:KHH BHpa>K, Mbi AOJiJKHH AHTb nojiHbiH Tas 3a6jia- 
roBpeMCHHo, a hmchho: npH Kpene okojio 45^, t. e. b to 
B pcMH, KOTAa SepeM pynny ynpasjieHHH na ceSn. Ecjih 
Me He Aaib hojihoh MomnocTH, BHpajK nojiyHHXCH co'Chh- 
HceHHeM. 

B saKjnoHCHHe saMexHM, hto noBeaenHe caMOJiexa na 
npaiBHx H AeBbix BHpaacax HeoAHHaKOBO. Ecjih na caMOJie- 
xe CTOHT BHHT HpaBOxo BpaiueHHH (KaK Ha Hk-IS h 3k- 11), 
xo Ha npasoM BHpaxce noA BJiHHHHeM rnpocKonnHecKoro 
MOMeaxa BHHxa caMOAex cxpeMHXcn onycxHXb hoc, a na 
ACBOM — noAHHXb HOC (caMOAex c BHHxoM JicBOxo Bpaiue- 
HHH BeACT ce6H Hao6opox). Ecah mh axoro yHHXHBaxb hc 
6yAeM H He npHAepHCHM MauiHHy cooxBexcxByiomefi ncAa- 
Abio, TO Ha xAyfioKHX BHpa>Kax cTpeMACHHe onycxHXb hoc 
MOH cex HOBecxH K «3apbiBaHHK)» caMOAexa, a cxpeMAenHe 
noAHHXb HOC — K «B3MbiBaHHK)». To H Apyroe (oCOfieHHO 
nOCACAHee) MO^KCT KOHHHXbCH mXOHOpOM. 

O npaBHAbHOCXH BHpa>Ka H OXCyxCXBHH CKOAbHCeHHH ACT- 
HH;K MOH<eT CyAHXb HO HeCKOAbKHM npH3HaKaM: 1) CKOpOCXb 
Ha BHpance yBeAHMeHa cooxBexcxBeHHo Kpeny; 2) AexHHK 
He HyBCXByex HHKaKoro HeyAodcxBa ox HaKpenennH caMO- 
Aexa, ero ahuib npH5KHMaex k CHACHbio; oh chahx npHMO, 
He OXKAOHHHCb K KaKOMy-AH6o Sopxy, nOTOMy HTO paBHO- 
AeHCTByiomaH cHAa neca h ueHxpo6e>K,HOH chabi Ae}KHx b 



>KeHHH H Te;ia ^leiHHKa Ha npaenjibHOM BHpa^e 
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njiooKOCTH CHMMeTpHH caMOJieia (pHc. 148); 3) no sTofi 
TKe npHMHHe mapHK yKasaxejiH noBOpoxa h CKOJib>KeHHH 
cxoHx B cepeAHHe xpy6KH; 4) saziyBaHne KaK cnpasa, xaK 
H cjie'Ba oxcyxcxByex, 

§ no. HEnPABHJIbHblE BHPA>KH CO CKOJIb>KEHHEM 

Bnpa^H CO CKOJibHcenHeM o6binHo 6biBaK)x b peayjibxaxe 
HeziocxaxonHOH KoopOTnauHn ABH^KennH pyjiHMH h pbinara 
rasa, x. e. nojiynaioxcH b pesyjibxaxe ouih6kh JiexnHKa. 
FjiydoKHH BHpaH^ c BHyxpennHM CKOJib>KeHHeM nnorjia bh- 
nojiHHiox H yMbmiJieHHo. PaccMoxpHM cnanajia axox bhji bh- 
pa^ca CO CKOJib^cHHeM. 

Ecjih Ha rjiySoKOM BHpa>Ke, nanpHMep jicbom 
( pnc. 149, a), Mbi HacxOtXbKo yBCJiHHHJiH Kpen, nxo, necMox- 
pn Ha jiocxaxoHHyK) cKopocxb, BepxHKajibnan cocxaBJiHio- 
man noiibeMHofl CHJibi Yi cxajia MCHbine chjih Beca, xo ca- 
MOJiex Hannex CHHHcaxbCH. P[xo6bi BoccxanoBHXb paBHOBe- 
CHe CHJi, Ha>KHMaeM npaByio ne;ia;ib, x. e. oxKJioHzeM pyjib 
HanpaBJieHHH bo B-HeiuHioK) cxopony BHpajKa, noOTHMaB 
3XHM HOC caMOJiexa h cosAaBan CKOJibJKeHHe Ha JieBoe — 
BHyxpeHHee — nojiyKpHJio (pHc. 149,6). Bcjie;icxBHe 6 oko- 
Boro oS^yBaHHH (fnoaejiHH^a BOSHHKaex 6oKOBaH aapoAHHa- 
MHHecKan CHJia Z (saBHCHman ox yrjia cKOJibH<eHHH p), 
Koxopan Aaex jio6aBOHiHyK) BepxHKajibHyio CHJiy Zi 
(pHc. 149,0). CHJia Zi cKJia;ibiBaexcH c chjioh Fi h cyMMa 
3XH CHJI ypaBHOBeuiHBaex cHJiy Beca caMOJiexa, b pesyjibxa- 
xe Hero caMOJiex 6yAex cnoco6eH coBepuiaxb onenb rjiy6o- 
KhA, nOHXH BepXHKaJlbHblH BHpajK 6e3 CHHHCeHHH. 

BnyxpeHHee CKOJibH^enHe JiexHHK omymaex (b oxKpbixofl 
KH'SHHe) no sajiyBaHHK) c BHyxpeHneH cxopoHbi BHpa>Ka. 
KpoMe xoro, jiexHHKa oiKJioHHex b cxopony CKOJibHceHHH, 
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Phc. 150. ripHMOJiHHeiiHMH ropH30HTajibHbiH nojier 

C KpeHOM H CKOJlbHCeHHeM 

T. e. K BHyTpeHHeMy 6opTy (HcnbiTbiBan ot axoro Hey;io6- 
CTiBo, JieT^HK H6B0JibH0 oTKJiO'HHeiCH K BHeuiHeMy 5opTy) . 
B cTopoHy BHyipeHHero 6opTa OTKJioHHeicB or ueHipajib- 
Horo noJio^eHHH h uiapHK yKasarejiH CKOJibisceHHB. 

MbI paCCMOTpeJIH BHpasC C BHyxpeHiHHM CKOJIbJKeHHeM 
npH 6ojibmoM Kpene. Ecjib xce ;iaxb BHyxpcHHee cKOJib>Ke- 
HHe (oSpaxHyio ne;iajib) npn MajiOM Kpene (pHC. 150), xo 
6oKOBaH cHJia Z Syjxex npoxHBOAeficxBOBaxb uenxpocxpe- 
MHxejibHoS CHJie, cJieAOBaxeJibHO h BHpancy. H ecjiH cHJia 
Z ypaBHOBecHT ueHxpocxpeMHxejibHyio CHjiy, to caMOJiex, 
HecMoxpH Ha KpeH, 6yjxex Jiexexb no npnMOH — co 
CKOJibHceHHeM Ha onymeHHoe nojiyKpbiJio. TaKoft npHMO- 
JIHHeflHblH ropHBOHXaJIbHblH HOJICX C KpeHOM H CKOJIbHCe- 
HHeM anajiorHHeH npHMOJiHHe&HOMy njiaHHpoBaHHio c Kpe- 
HOM H CKOJIbHCeHHeM. 

PaccMoxpHM xenepb sHpanc c BHeiiiHHM CKOJibHceHneM. 
npeAnojiOH^HM, Mxo MH Ha^iaJiH BHpanc, He jiaBan Kpe- 
Ha, a xojibKo HaHcajiH ne^ajib (nanpHMep, JieByio), x, e. 
OXKJIOHHJIH pyjib Ha-npaBJieHHH BJieBO H 3XHM COS^aJIH 
CKOJib>KeHHe Ha npaBoe noJiyKpbiJio (pnc. 151). BcJie^cxBHe 
SoKOBoro o6;iyBaHHH (|)K)3eJiHH<a BOSHHKaex doKOBan CHJia 
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Z, KOTopa^ HaHMHaeT Hrpatb pojib ueHTpocTpeMHTe;ibHO0 
CHJiH, H noA AeHCTBHeM ee caMOJier Ha^iMHaer onHCbiBaTb 
KpHBOJIHHeHHyiO TpaeKTOpHK) BJieBO. Ec;IH pa3JI0)KHTb CH.7iy 
THTH P no HanpaBjieHHK) cKopocTH nojicra (KOTopan Kaca- 
TeJibHa K kphboh) h nepneHAHKyjinpHo efi, to cTaneT bh;i- 

HO, HTO COCiaBJIHIOmaH THTH P 2 AeftCTByeX TO^e KaK UeHT- 
pocTpeMHTejibHan CHJia. Ho xaK KaK cHJibi Z h P2 neBejiMKH, 
xo xpaeKxopHH nojiexa noJiynnxcH onenb 6ojibiijoro pa;iHyca, 
T. e. pasBopoT noJiynnxcH bhjium. Ecjih >Ke JiexnHK, ^ejian 
yMeHbiiJHXb paAHyc BHpa^a, Ha>KHMaex ne^ajib cHJibHO, xo 
BOSHHKaeX SOJlbUIOH KpeiHHlUHH MOMeHX BO BHyxpeHHIOK) CTO- 
pony (nocKOJibKy •no./ibeMnan cHJia npasoro noJiyKpbiJia, na 
KOTopoe caMOJiex ckojibsht, BoapacTaer). HxoSbi yAep>Kaxb 
caMOJiex ox Kpena, HeonbixHbiH jicx^hk peaKo Aaex pynKy 
ynpaBJieHHH b cxopony, oQpaxHyio Kpeny, ho ofibiHHo axo 
xojibKO yxyAiiiaex abjio, xax kbk onymeHHbiH a^epoH (b 
HaiueM npHMepe — taesbiH) xopMoaHx, noaxoMy caMOJiex 
eme 6ojiee yBeAHHHBaex Kpen h cBajiHBaexcH na BnyxpeHHee 
nojiyKpbiJio. 

Ha CKaaaHHoro mojkho saKJnoHHXb, nxo BHpa>K c BHeiii- 
}iHM cKOJib^KCHHeM 603 KpcHa Heue.necoo6p aacH, a na Ma- 
.lOH Bbicoxe HeAonycxHM. 

npH BHeuiHeM cKOJibH<eHHH luapHK yKaaaxejiH cKOJib- 
>KeHHH oxKJiOHHex'CH K BHeuiHeMy 6opxy. JlexMHK HcnbixbiBa- 



/ 

'/ 

/ 

PhC. 151. rijlOCKHH BHpa>K C BHeUJHHM CKOJIb>KeHHeM 
(c SaHOCOM XBOCTa) 
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et Hey;io6cTBo oTToro, qxo ero otKJioHHex xoxe k BHeiilHe- 
My 6opxy (3X0 sacxaBjiHex ero HesojifaHO oxkjiohhxbch k 
BHyxpeHHeMy 6opxy). Ecjih KaSHHa oxKpbixasi, jiexqHK omy- 
luaex, KpoMe xoro, 3a;iyBaHHe c BHeuiHefi' cxopoHH sHpajKa. 

§ 111. CnHPAJlb, AEnCTBHE CHJl H CKOPOCTb 
HA CHHPAJIH. HAHBbirOAHEHUIAJl CHHPAJIb 

C n H p an b jo nasbiBaexcH njiaKHposaHHe caMOJiexa 
no BHHXOBOH JiHHHH (pHC. 152,a), X. e. onnpajib npcAcxaB- 
.fiHex co6oh .aJiHxejibHbifi BHpa>K Ha njiaHHpoBaHHH. Ecjih 
K peH HeBejiHK h pa^Hyc cnHpa.aH aoBOJibHo 6o./ifamoft, cnn- 
pajib HasbiBaiox no.noroft. Ecjih Kpen 6ojibuie 45° h pa- 
AHyc cooxBexcxBeHHo Maji, cnHpa.ab nasbiBaiox k p y x o ft. 

AeftcxBHe CH.X na cnHpa.aH b o6meM xo H<e, qxo h na ro- 

pHSOHXaJIbHOM BHpaXCe, C TOfi JIHUIb pa3HHi;eH, ^TO Ha CHH- 
pajiH CHJia THrH aSbiHHo OTcyxcTByeT h ee pojib BbinojiHHex 
cocxaBJiHiomaH CHJibi Beca. Tohho xaK>Ke h xexHHKa Bbinoji- 
HeHHH CHHpajIH HOHXH He OXJIHHaeXCH ox XeXHHKH BbinOJIHe- 
hhh BHpan^a b ropHSOHxajibHoft njiocKocxH. 

BonoMHHM cxeMy chji npn ycxaHOBHBuieMCH njiaHHpoBa- 
HHH (pHC. 152,6) H npeAcxaBHM ce6e, hxo, ne HSMCHnn yrjia 
axaKH, Mbi HaKpeHHJiH caMOJiex jiJisi BbinojineHHH CHHpajiH; 
xor^a nOvUT^eMHaH CHJia Y xonce HaKJioHHxcn h ;iacx cocxaB- 
/iHK)iij;yK), HanpaBjieHiHyio BHyxpb criHpajiH, — uenxpocxpe- 
MHxejibHyio CHjiy; Apyran Hce ee cocxaBJiniomaH, nanpaa- 
^CHHan no jihhhh j^eftcxiBHH ghjibi Gi, ne cMOHcex ypaBHOBe- 
cHXb nocjiej^HiOK) h nosxoMy yBejiHHHxcH CH«jia G 2 , a 3xo bh- 
30Bex yaejiHneHHe cKopocxH. B peayjibxaxe yBejiHneHHH 
CKopocxH noAx^eMHaH cHJia Boapacxex h cHoaa iHacxynnx 
paBHOBecHe chji (npH necKOJibKo Sojibiueg CKopocxH). 

TaKHM o6p^a30M, cKopocxb Ha cnHpajiH Sojibuie, qeM 
Ha npHMOjiHHeHHOM njiaHHpoBaHHH c xeM TKe yrjioM axaKH, 
H oHa AOjiJKHa 6bixb xeM 6ojibiiie, hcm 6ojibiiie Kpen h hcm 
MeHbuie pa^yc cnapajin. 

C^e^OBaxejibHo, ecjiH no cnnpajiH mm njiaHHpoBajiH c 
MajioH CKOpocxbK), XO AJiH BbinojiHeHHH cnnpajiH mm jiojitk- 
HM HpeABapHXejIbHO yBCJIHHHXb CKOpOCXb COOXBeXCXBeH'HO 
npejinojiaraeMOMy Kpeny h pajinycy cnHpajiH, x. e. yMCHb- 
uiHXb yroji axaKH, Hnane roBopn, yBejiHHHXb yroji njiaHH- 
pOBaHHH. npH 3X0M JieXHHK oSblHHO OpHeHXHpyeXCH HO HO- 
jioHceHHK) BepxHero Kpan Kanoxa oxHOCHxejibHo ropHso'Hxa, 
HO BO H36e>KaHHe OmH'6KH OH AOJIHCeH KOHXpOJIHpOBaXb CKO- 
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Phc. 152 . CnHpajib Ha njiaHHpoBaHHH h cxeMa ch/i npii yciaHO- 

BHBUieMCH nJiaHHpOBHHHH 


pocTb njiaHHpoBaHHH no npnfiopy. HeAOcxaTOK CKopociH 
BeAer k tcm jkc nocJieACXBHHM, nxo h na ropnsoHxajibHOM 
BHpa>Ke, X. e. k cBa/iHBaHHK) na KpbtJio h nHKHpoBanHK) h.xh 
uiTonopy. 

Hy>KHo xaK>Ke HMexb b BHAy, nxo Ha cnHpaAH BepxH- 
KajibiHan CKopocxb ‘nJiaHH'poBaHHn xo}Ke 6ojibme, hcm na 
npHMOJIHHeHHOM HJiaHHpOBaHHH C XCM }Ke yXJIOM axaKH, no- 
CKOJIbKy BepTHKaJIbHan CKOpOCXb SaBHCHX OT CKOpOCXH no 
xpaeKxopnH, a nocjieAHHH na cnnpa™ yBeJinnena. 

Bee 3T0 OTHOCHTCH, pasyivieexcH, h ko BCHKOMy pasBopo- 
xy Ha HAaHHpoBaHHH, T. e. KOXAa Mbi AejiaeM tojibko nacxb 
BHTKa cnnpajiH (nanpHMep, pasBOpox Ha 90^ na 180°). 

HaHBbiroAHeHUiasi cnHpajib. FIpaKXHnecKHH HHxepec 
npeACxaBJinex cnnpaAb, na KOxopoS caMOAex sa oahh bhxok 
xepnex HaHMenbuiyio Bbicoxy, x. e. KOXAa BepxHKajibnan 
cKopocxb nJiaH'HpoBaHHH MHHHMaJibHa. XaKyio cnHpaAb na- 
sbiBaiox HaHBbiroAHeHuieH. HanoMHHM, hxo na 
nJiaHHpoBaHHH no npHMOH MHHHMaJibHan BepxHKajibHan 
CKopocxb HOJiynaexcH npH SKOHOMnnecKOM yrjie axaKH 
(§ 67). JXjih HaHBbiroAHeHmeft cnnpaJiH xpefiyioxcH Kpen 
45° H CKopocxb, npeBbiuiaioiAaH SKOHOMHHecKyio cooxBex- 
cxBeHHo Kpeny. 

ripH HaHBbiroAHeHineH cnnpajiH sanac CKopocxn (J)aKXH- 
necKH oxcyxcxByex h, cjieAOBaxejibHo, omH6Ka b nnjioxnpo- 
BaHHH caMOJiexa MO>Kex noseexH K CBajiHBaHHio na KpbiJio h 
mxonopy. OosxoMy BbinoJiHnxb HaHBbiroAHeHiuyio cnHpajib 
MO>KHo xojibKO Ha SesonacHOH Bbicoxe. 
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rjiABA xin 

UlTOnOP CAMOJIETA 

§ 112. OBIUHE CBEAEHHJl O UITOnOPE. 

OnACHOCTb HEnPOH3BOJIbHOrO lUTOnOPA HA MAJIOH 

BbICOTE 

UlTonO'poM caMOJiera HasbiBaeica raKoe ABHiKenHe, Kor- 
jia caMOJiCT 6hctpo CHHJKaeica, spamaHCb aoKpyr HeKOTO- 
poH BepTHKajibHOH ocH, jiejKamcH HeMHoro BnepeflH caMo- 
jiexa; npa stom uentp TH*ecTH caMOJicxa onHCbiBaex oneHb 
Kpyxyio cnHpajib (pac. 153). 

PasjiHaaiox ABa ochobhhx pe>KHMa ycxaHOBHBUieroca 
uixonopat k p y x o ft, hjih HOpMajibHbift luxonop, 

KorAa HaKMH ^loaeJiaHca k ropaaoHxy cocxaBJiHCX 50 — 70'^ 

(pac. 153, a), a njiocKaft mxonop, Kora,a aaKJiOH 
4)K)3ejiHwa cocxaBJiaex okojio 20 — 30° (pac. 153,6). Boa- 
MOiKea npoMea<yxoHHbift peacaM, Koxopbifl aasbiBaiox n o- 
ifioraM mxo.no poM. 




Phc. 153. UlTonop caMo.neTa: a — Rpyxoft, hjih HopwaJibHbifl; 
6 — nflocKHft 
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Ha .Bcra 3THX pe>KHMax uiTonopa yro;i ataxH 6o;ibiiie 
•KpHTirgecKoro, h ^eu noJio>Ke lUTonop, xeivi 6o./ibiiie yroji 
^TaKif. Ha K.pyTOM mxonope yroji araKH cocTaBJiHex 25— 
3(F, Ha njiocKOM AocxHxaex 60— 65"". 

CKOpocxb no xpaeKX'opHH na uixonope ne ocoOenno bc- 
JiHKa. OiiHaKO Ha KpyxoM uixonope OHa Bce >Ke anauHxe.ib- 
Ha (npMMepno paBHa 1,8 — 2,0 I/^hh) h nooxoMy caMO^aex 
^hicxpo xepaex Bbicoxy; noxepn Bbicoxbi sa oahh bhxok co- 
cxaBJiHex 100 150 m. Ha njiocKOM luxonope cKopocxb no 

jpaeKTopHH SHa^HxejibHo Meubiue h jihuib neMuoro npoBbi- 
luaex MHHHMajibHyio (l,l-l,2 ; noxepn Bbicoxbi aa 

<oahh bhxok — 50— 100 m. 

CKopocxb BpameHHH na uixonope oneub BejiHKa. y Ma- 
JiHx 6i)icxpoxoAHfaix caMOJiexoB na KpyxoM uixonope BpeMH 
■oaHoro BHXKa cocxaBJinex Bcero jinuib 2—2,5 cex., a na 
JiJiocKOM eiu.e MeHbuie. HeperpysKa na KpyxoM uixonope 
panna .2,8 — >3,0, na n./iocKOM — 1,3 — 1,5. 

CKasaHHoe o pe>KHMax uixonopa nojiesHo CBecxu b xa6- 
JiHuy, a KoxopoH yKasanbi npHSjiHBHxejibHbie SHaneHnn na- 
paMexpoB mxonopa (y pasHbix caMOJiexoB ohh Moryx 6bixb 
paBjiHqHbiMa), 


XapaKrepHCTHKa uixonopa 

KpyxoH lUTonop 

riaocKHH uixonop 

Haicffon (JiioaeafliKa k rqpn- 

aoHxy 

yro;i axascH KpujiteB . . 
CKOpOCTb no TpaeKTOpHH . 
JloTepia BucoTU aa oahh 

BHXOK 

CxopocTb BpameHHH iepeMH 
OAHOrO BHTKa ) . ... 

nqperpysKa ...... 

50 - 70 ’ 
25 — 30 ° 
'. 8 - 2 , 0 1 /„„„ 

100—150 M 

2 — 2,5 ceK. 
2 , 8 — 3,0 

20 — 30 ° 

60 — 65 ° 

'.'- 1.2 

50—100 M 

1,5 — 2 ccK . 

1 , 3 — 1,5 


Ulxonop Mo»:ex 6bixb HenpoHSBO.ibHbiM, x. e. HeyMbiui- 
JieuHMM v{-BCJie;icxBHe ouihOkh b nHJioxHpoBanHH) h yMbiui- 
HepBbie cjiyqaH luxonopa — na aape aB-Haunu — 
oh?,aH^ KouenHo, HeyMbiuiJieHHbiMH. 3xh cjiynaH Hepe^Ko koh- 
MajiHOb Kaxacxpo'(j3aMa, xaK kbk HBjienHe uixonopa xorna 
Obuio ooBepuieHjHo He HByneHO. B 1916 r. (11 ceHxngpa) 
pyccKHH JiexnuK K. K. ApueyjiOB .nepBbiM BbinojiHHji y.Mbiui- 
jieHHbiH uixonop H xeM nojio>KH.T Hanajio ero npaKXHwecKo* 
uy HsyiieHEK). B ;iajibHeHuieM uixonop cjam Bbinojinaxh 
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muorne jict^jekh, h 6biJia npaKTHwecKH pa3pa6oTaHa mcto'- 
AHKa BBO^ia caMOJieTa b uixonop h BUBOfla H 3 Hero. 

B HacToamee BpeMa yMbimjieHHHg uiTonop HeopiHOKpaT- 
HO Ae.iaeTCH Ka^K^biM jiexqHKOM eme npH nojie^ 

TaM. OcHOBHan uejib sthx ynpaHCHCHHH s^KJiioqaeTCfl, bo- 
nep'Bbix, B TOM, 4To6bi jieT^'HKH H:a np>aKTHK0 yc- 

jioBHH cpbiBa caMOJieia b uiTonop h saxeM yKe ne Aony- 
CKajiH omH6oK, BCAymHX k uiTonopy, a Bo-BnopBix, kohc^!- 

HO, B TOM, MT06bl Ka>KAblH JICT^HK yMCJI BbIBOAHTb MaiUHH 
Hy' H3 HeyMbiuiJieHHoro lUTOBopa, ecJiH oh BC^-raKH npo»' 

HSOHAeT. 

lllTonop — cJio^KHoe HBJieHHe, BecBMa onacHoe na MaJioH 
BbicoTe. no3TOMy jieTHHK AOJiHceH 3HaTb .npHHHHbi niTonopa^ 
KaKHe 4^aKTOpbI H KaK BJIHHiOT Ha HeTO H OCMblCJICHHO OT- 
HocHTbCH K pa6oTe pyjiefl xaK na bhoag, Tax h ocoSchho 
Ha BbiBOAe caMOJiexa H3 inxonopa, ZIjih SToro hbo^xoah^ 
MO XOTH 6bl CaMOe 3 JI 0 MeHTapHOe BHaKOMCTBO C TGOpHCli 
Bonpoca. 

TeopHK) uiTonopa BnepBbie pa 3 pa 6 oTaA xaAaHTAHBbiH co*- 
BeTCKHH yHCHbifl npo(}). B. C. ribimHOB. Ew B 1929 r^r 
BCKOpe nOCAe OKOHnaHHH BoeHHO-BOBAybJHoS HHHceHepHofii 
axaAeMHH hm. H. E. )KyKOBCKoro, B. C. IlbiiiiHiOB onydAH*- 
KOBaA padoTy «lIlTonop caMOAeTOB» (Teop^THnecKoe hc- 
CAeAOBaH'He), b KOTOpoft AHA pasdop Bcex HBAeaH^, cbh- 
BHHHblX CO UITOnOpOM. Ocodoe BHKMaHHe HM dblAO odpa- 
meHO Ha paBHOBecne MOMeHTOB c ueAbio cosAaHHH MfiTOAa 
pacHCTa lUTonopa. ^ 

OnacHOCTb HenpowBBOAbHoro mioiiopa he iv^aowj bu^- 
core. Mm hc pas npeAynpencAaAH o6 oifacHOCTH^ CBaAHBa- 
HHH caMOACTa Ha xpbiAO H nepexoAa ero b inTonop na ua^ 
Jiofl Bbicoxe. Kax B 03 HHKaK)T 3TH aBJieHHfl K xax HX HSfie* 
Hcaxb? 

npeABOAOiKHM, HTO B ropHBOHTaAbHOM iiOAeTe Mbi j^da- 
BHAH ras H OAHOBpeMeHHo HanaAH yBeAHTiHBaTb yroA axa^- 
KH, BbidHpan pyMKy na cedn (pnc. 154). IlpH stom cko- 
pocTb noACTa dyAex naAaxb, noBTOMy AOAHcna 6 bi naAaxb^ 
H noA'beMHan cHAa, ho BCAeA^TBHe Hcnpep^biBHoro yBeAHTC- 
HHH yrAa aiaKH ko34)4>m^w 6HT noA'bCMHoS cham Cy 6yneT 
pacTH (KOMneHCHpyH naAenne cKopocm), pesyAbTaxe 
Hero noA'bCMHafl cHAa HeKOTopoe bpcmh: dyAex ocxasaibca 
paBHOH Becy caMOAexa vt, cACAOBaxeAbHo,. caMOAex dyAeT 
Aexexb ropHBOHTaAbHCR. Ho K03(})4)HUHeHT Cy pacxex toabko* 
jlQ KpHXHMecKOira yrAa. axaKH,. a BaxeM pesKO hast na 
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Phc. 154. noTepfi CKopocTH B ropH30HTa.ibH0M no.iCTe: / ~ naACHne 
iia HOC c nepexoAOM b nHKHpoBaHHc; II — naACHHe Ha Kpbuo c nepe- 
XO;iOM B HHKHpOBaHHe HJIH B lUTOHOp 

yMeHbiueHHe, TaK KaK sa kphth^cckhm yrjioM pesKo yxyA- 
uiaeTCH o6TeKaHHe — npoHCxoAHT cpbiB CTpyft c nosepx- 
HOCTH KpbiJia. OosTOMy, KorAa yroji axaKH y^e CHcibHo yse- 
noA'bCMHaH CHJia cxaneT Menbiue Beca h caMOJiex 
HaHHex npoBajiHBaxbCH, onycKan hoc (pHC. 154,/). Ecjih 
nonbixacMCH eme yBCJiHHHXb yroji axaKH, xo MaiHHHa cxa- 
Hex npOBajiHBaxbCH hohxh njiaiiiMH, x. e. napamioxHpoBaxb. 
OAHaKo npH napamioxHpoBaHHH caMOJiex xpyAHo yAepn^H- 
Baxb ox KpCHOB, A XaK KaK 34)4)eKXHBHOCXb 3JiepOHOB Ha 
6oJibiHHx yrjiax axaxH chjibho ocJiaSjieHa, xo coxpaHHXb no- 
nepeHHoe paBHOBccne o6biHHo He yAaexcn h caMOjiex csa- 
jiHBaexcH Ha KpbiJio, cxpeMHCb nepeftxH aaxcM b uixonop. 

TaK npo'HcxoAHT, no Bbipa^eHHio JiexHHKOB, norepn cko- 

pOCTU. 

TaKHM oSpasoM, noxepn CKOpocxH ecxb, no cyxH ACJia, 
noxepH (ocAaSjieHHe) nonepennoH ynpaBjineMocxH. B ca- 
MOM ACJie, ecAH dbi mbi moxah kbk yroAHo aoaxo yAepn^H- 
Baxb caMOAex b cocxohhhh napamioxHpoBaHHH, xo b aioSoh 
MOMeHx MOXAH 6hi, AaB pyHKy ynpaBAeHHH ox cedn, yMCHb- 
iHHXb yroA axaKH, nadpaxb cKopocxb h nepeaecxH caMOAex 
B HopMaAbHbiH noAex. HnoPAa 3xo yAaexcH, ecAn noxepn 
CKopocxH HenoAHan. B 3xom cAynae acao MOHcex orpaHH- 
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MHTbCH TCM, MTO MauiHHa ynaflCT Ha HOC, fibicrpo Ha6epeT 
cKOpocTb, cHOBa cTaHCT ynpaBJiHeMofl h M05i^o oyaer 
npoAOJDKaTb HcpMajibHUH noACT (PHC. 154,/). TanaH bob- 
MOKHOCTb He HCKAioqeHa H B cAynae cBaAHBaHHH caMOAeta 
Ha KpbiAO (pHC. 154,//), ecAH B caMOM HanaAe naACHHA 
MU nepeBefleM MauiHHy na hoc. B hpothbhom CAynae sa 
CBaAHBaHHCM Ha KpUAO CACAyCT lUTOnOp, Ha BblXOfl H 3 ko- 
Toporo H H3 nocACAyiomero oTsecHoro oHKHpoBaHHH Tpe- 
6yeTCH sHaHHTeAbHaH Bucoxa. 

XleAaeM cAcayiomHe npaKXHHecKHe bhboau; 

1. Ha MaAoii Bbicoxe (npHMepHo ao 800 m) Haao Bcer- 
Aa HMexb AOcxaTOHHbift aanac CKopocxH, x. e. Aep>Kaxb 
CKopocxb He MCHbiue HaHBuroAHefluiefl, a HaAHHaKJmHM Aex- 
HHKaM — HeMHoro 6oAbUie HaHBuroAHefiiuefl. 

2 . Ecah Aonymena oiunfiKa, CKopocxb cHAbHO ynaAa h 

ynpaBACHHe, OCo6eHHO 3A0pOHaMH, CXaAO HeCKOAbKO BH- 
AbiM, cAeAyex HCMHoro Aaxb pyHKy ynpaBAeHHH ox ccOh h 
B To'>Ke BpeMB yAepKHBaTb caMOJiex b nonepe^HOM paBHO- 
BecHH sjiepoHaMH H pyjieM nanpaBJieHHH. 

3. B cjiyqae BHesanHoro OTKasa ziBHraiejiH, ocoochho 
Ha B3Aexe, HeMCAACHHO Aaxb pywy ox ce6H (y6paB raa h 

BbIKAlOHHB SaJKHraHHe), H CCAH CKOpOCXb CHAbHO ynaAa, HC 

HaMHHaxb pa3Bopoxa ao xex nop, noKa caMOAex ne naoe- 
pex AocxaxoHHoft CKopocxH H He nepefiAcx b HOpMaAbHoe 
nAaHHpoBaHHe. 

§ 113 . nPHHHHbl lUTOnOPA. ABTOPOTAU,HJI KPblJIA. 

BPAlUAlOmHE MOMEHTbl HA UITOHOPE 

Ulxonop caMOAexa BcerAa canaan c noxepefl cKopocxH, 
npHHeM nepexoA b uixonop M0>Kex npoHBoilxH c npaMOAH- 
HeftHoro H c KpHBOAHHeHHoro noAexa. Ochobhum ycA^OBHCM 
nepexoAa caMOAexa b mxonop hbahcxch KpHXHnecKHfl yroA 
axaKH npH napymeHHH oSxeKaHHH KpuAa. 

HapyiueHHe oOxeKaHHH nacxo OuBaex HcpaBHOMcpHUM, 
B peayAbxaxe Hero napyuiaexcH paBencxBO noA'fceMHUX cha 
npaBoro h AeBoro KpuAbCB h caMOAex CBaAHBaexcn na 
KpuAO, HaHHHafl uixonop. Ecah napyuieHHe oOxeKaHHH npo- 
hcxoahx pe3KO, xo uixonop HauHHaexcH caM, AHUib xoabko 
yroA axaKH AOCXHrnex AocxaxouHofi bcahahhu. Ecah nee 
KpuAo He HMeex peaKoro epuBa noxoxa, xo uixonop HauH- 
Haexcfl B xoM cAyuae, Koraa ua Soabuiom yrAe axaKH caMO- 
Aeiy AaH saKpyHHBaiomHii xoahok pyAeM HanpaBACHHH (hah 
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CHJIbHO OTKJlOHeHbl 3.iepOHbl) , T. 0 . ABHO peSKOe CKOJlb>Ke' 
HHe. OpH cKOJib>KeHHH o6TeKaHHe KpbiJia HapyuiaeicH panb- 
me CO CTopoHbi, oSpaiHOH cKOJib>KeHHio, nooTOMy caMOJier 
csaji-HBaeicH hmchho b sry cropoHy. 

TaxHM oSpasoM, ecjiH yroji aiaxH 6 jih3ok k kphth^ccko- 
My, TO HejibSH MHoro H pesKO OTKJiOHHTb pyjib HanpaB.Te- 
HHH HJIH OJiepOHbl, laK KaK 3THM MbI CBaJlHM CaMOJlCT B 
lUTonop. Ec.th >Ke >Ke.TaeM cjxeJiaxb yMbiiiiJieHHbiH uixonop, 
TO, Hao6opoT, jxoBejx^ cbmojict ao KpHTHHccKoro yrjia axa- 
KH, jxajh ne^ajib ao oxKasa b cxopony >KejiaeMoro 

lUTonopa, T. e. aah jicboto — . leByio, jxjih npaBoro — npaByio. 

riocJie Toro kbk caMOAex, cBaJiHBUiHCb na Kpbi.io, HaM- 
hct uiTonop, BpameHMe 6yAeT ycHJiHBaTbcn, saTCM cko- 
pOCTb BpameHHH yCTanOEHTCH H CaMOJieT BCACACTBHe aBTO- 
pOTauHH KpbiJia 6yAeT uixonopHTb ao tcx nop, noKa ne 
npHMeM Mep aah BbiBOAa caMOAeia h3 uiTonopa. 

ABTOporauHH Kpwjia. AsTopoTauHeH, hjih ca- 
MOBpameHHeM, nasbiBaeTcn cnoco6HocTb Kphuia n ne- 
KOTopbix Apyrnx TCJi npnxoAHTb bo Bpamenne noA abhctbu- 
CM noTOKa. Ecah tcao HMeex CHMMeTpnnnyio (j)opMy, to as- 
ropoTauHH Ka>KeTCH nenoHHTHOH. BonpocaM aBTopoTaunn 
MHOrO BHHMaHHH yACAHA H. E. >KyKOBCK'HH. Oh paCCMaTpH- 
BaA, nanpHMep, Bpamenne haockoh nAacjHHKH oTHOCHTCAb- 
HO ocH, nepncHAHKyAnpHOH noxoKy (pnc. 155, a). 3 tot cAy- 
qan aBTopoxauHH Bbi Mo>KeTe nafiAionaTb, ecAH, BbipeaaB 
H3 KapTona npHMoyroAbHyK) noAOCKy, dpocHxe ee pefipoM 
BHH3: naAan, ona npHAei b Sbicxpoe Bpamenne (pnc. 155,6). 
06'bHCHeHHe noAoSnoro «3araAoqHoro» HBAennH saKAio- 
naeTCH b tom, 4to caMMexpHnnoe xeAO Mon^ex ofixeKaxbcn 
necHMMexpHMHO. 

C pasBHXHeM aBHamin aasi naynennH nixonopa caMOAe- 
xa cxaAH paccMaxpHBaxb aBTopoxaunK) KpbiAa oxHOCHxeAb- 
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HO ocH, coBnajiaiomeH c JiHHHefi nojicra. XIjih xaKHX onbi- 
TOB ycTaHaBJiHBaioT b a3poji,HHaMHHecKO0 TpySe MOflejib 
KpbiJia HJiH caMOJiexa, yKpenjieHHyK) Ha och, Bpamaiomeii- 
CH Ha .nofluiHnHHKax, h coBnaflaromyio c ocbio xpy6bi 
(ipHC. 155, s), npHHeM ocb BpameHHH npoxoflHX wepea uenxp 
xHJKecxH MOAejiH. MoAejib ycxaHaBAHBaiox xax, hxo yroA 
axaKH H yrOA CKOAb*eHHH MOJKHO HSMCHHXb. ABXOpOXaUHH 
KpbiJia Ha6AK)AaeTCH na yxAax axaKH SoAbiue KpHXHHecKO- 
ro, X. e. npH HajiHHHH cpbiBa noxoKa. Ona hjih naHHHaexcH 
caMa co6oh (HBHan aBxopoxauHH), vuia yae juia ee na- 
HaAa Hy*HO npeABapnxeAbHo coofimnxb moabjih HCKOxopyio 
yxAOByK) cKopocxb (cKpbixafl aBxopoxauHH). OpH hc- 
cAeAOBaHHHX 6biAO o6Hapy}KeHO, hxo yrAOBaa cKopocxb aB- 
xopoxauHH nponopuHOHajibHa CKopocxH noxoKa h oSpaxHO 
nponopuHOHajibHa pasMaxy KpbiAa. 

BpaiuaioiuHe momchxw na luxonope. Oycxb abxhhk ao- 
BCA caMOAex AO KpHXHHecKoro yxAa axaxH h nan ao oxKa- 
aa neAaAb, CKajKeM, Aeayio, BwaBaB xcm CHAbHoe cKOAb>Ke- 
HHe Ha npaBoe kphao. Ox CKOAbKenHH noAteMHaa CHAa 
npaBoro KpuAa Boapacxex,' a AeBoro CHAbHo yMeHbuiHxcH 
(BCACACXBHe HapymeHHfl o6xeKaHHH). ToxAa caMOAex, CBa- 
AHBaHCb noA AeflcxB'HeM cHAbHoro KpeHHiuero MOMenxa na 
AOBoe KpUAO H onycKaH hoc, naAnex xcm caMbiM Bpamerme 
BOKpyr .npoAOAbHofi och x h OAHOBpeMeHHo BOKpyr och y 
(pHC. 156). 

MTo6bi BHHCHHXb, .noACMy BpameHHe 6yAex npoAOAJKaxb- 
CH AaAbuie H AaH<e ycHAHxca, nocMoxpHM, KaKne yxAbi axa- 
KH 6yAyx y cepcAHHu h kohaob kphah. 

HanaB BpameHHe, caMOACx oAHOBpeMeHHO naAaex, h, 
cACAOBaxcAbHO, cKOpocxb V HanpaBACHa bhh 3 . noaxoMy y 
cepeAHHbi KpMAa yroA axaKH 6yAex a, paBHbift npHMepno 
15 — 20 °, y KOHUOB see KpHAa yrAu axaKH OyAyx cobccm 
A pyrae. B caMOM aoac, npaaoe noAyKpbiAo, BCACACxBHe 
BpameHHH KpbiAa eoRpyr och x , noAHHMaexca h OAHOBpe- 
MCHHo aaxoAHX BnepeA (BCAeAcxBHe BpameHHH BOKpyr och 
y) , xoxAa KaK aa xo me BpeMH AeBoe noAyKpbiAO onycKaex- 
CH H KaK 6bi oxxoaht HasaA! CAeAOBaxeAbHO, y npaaoro no- 
AyKpbiAa, KpoMe cKopocxH V, 6yAex erne HCKoxopan oKpym- 
Han cKopocxb Wi, a y ACBoro — W2, HanpaBAeanaH b 06- 
paxHyio exopoHy. Caohchb sxh CKOpocxH co cKopocxbio V no 
npaBHAy xpeyroAbHHKa, noAyAHM, axo y npaBoro jioAyKpbi- 
Aa peayAbXHpyiomaH CKopocxb 6yAex Vi, a y abboxo — V2. 
Tcinepb cxaAO bhaho, axo y npaaoro noAyKpbiAa yroA axa- 
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Pile. 156. CXt'Ma CH.'l 11 MOMCHTOB, fleilCTll\ WUUIX Iia CaMOJlCT 
iia uiTonope 

iKH 6Y/ieT oi, T. e. MaJibiH, a y JieBoro t. e. oueHb TioJii 

luoH (MHoro 6ojibme KpHTHqecKoro) . CjicftOBarejibHo, y .ne- 
Boro iioJiyKpbiJia (onycKaiomerocfl) fiyaer cHJibHoe Hapy- 
■uicHHe o^TeKaHHH, TOFAa KaK y npasoro noJiyKpwjia ootc- 
KaHHe 6yfleT nJiasHbiM. BcjieflciBHe aioro nofl-beMnaa CHJia 
npaBoro nojiyKpbuia Yi oKajKeTca 6ojibuie no^-beMHOH cu.abi 
jieBoro nojiyKpbma Yz, Torjia kbk Jio6oBoe conpoTHBJieuHe 
Qi 6yfleT, Hao6opoT, Menbuie Q2 (y ^esoro .noJiyKpbi^ia 
BCJieflCTBHe cpfaiBa noTOKa 6yAeM HMetb pesKoe na;ieHHc 
K 03 d)d)HUHeHTa Cy H CHJIbHblfi pOCT K0344HUHeHTa C.v ) . H 
pesyjibTaTe raxoro HepaseHCTBa noaBeMHUx chji h jiodo- 
Bbix conpoTHBJieHHfi H coBAaiOTCH BpaiuaiomHe MOMCHTbl BO- 
Kpyr ocefi x h y. 

TaxHM ofipasoM, naMaBiueeca uiTonopnoe BpamenHe ca- 
MOJiexa 6yAeT npofloJi>KaTbCH h j3,a>Ke Hexoropoe BpeMa 
vcHJiHBaTbCH. Ho c pocTOM yrjioBOH cxopocTH yroji axaxH 
Ha npaBOM nojiyxpbiJie cxanoBHXca oaenb MajibiM, h b hto- 
re MOMeHXbi, coBAaBaBUiae yrjioBoe yexopeHae, HcaesaioT, 
X. e. Hacxynaex paBHOBecae momchxob. 3to cooxBCXcxByex 
ycxaHOBHBUieMyca uixonop^y, xoxopuH flocTHraexca aepea 
<6— 8 BHTXOB noc;ie HaaaJia uixonopa h npoflojijxaexca ao 
xex nop, noxa mh ue npHMGM Mcp aah cro npcxpamcnaa. 

295 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 


HTo6bi npeKpaxHTb uironop, naao irpeKpaTHTb Bpame- 
HHe, a aaieM BbiaecTH caMOJiex b HopmajibHbiH nojiCT Ho 
npe>K;ie tcm roBopHXb o rexHHKe BbiBo;ia caMOJiera hs mro^ 
nopa, nocMoipHM, KaKne c})aKTopbi h kbk bjihstiot aa iirro- 

§ 114. U.EHTPOBKH CAMOJIETA H APITHX 

<l>AKTOPOB HA lUTOOOP 

Ha nepexoa caMo.ieia b mronop, na pe>KHM niTonop® 
H na Bbixoa H3 uiTonopa BJiHHex MHoro (})aKxopoB. r.aaBHue 

9? a3pOAHHa.MHqeCKHe XapaKXepHCXHKH Kpujia, 

2) paaMepbi caMo.iexa n pacnojioJKeHHe rpyaoB no iiHHe- 
^i03e.as>Ka, 3) ueHxpoBKa ca.Moaexa h 4) (})opMa pyjieg 
PaccMoxpHM no nopHiiKy BJiHHHne npHBeaeHHbix 4)aKTopoB' 

na pHC. 157 H306pa»eHbI KpHBbI£ HSMeHCHHa KOSdxbH- 
unenxa nofl-bCMHOH chjim b saBHCHMocxH ox yr.aa araKH V’ 
xoHKoro, xojicxoro h MexaHnanpoBaHHoro KpbUbeB. HaH^o- 
^ee pe3Koe naiienne nojbeMHofl chjiu .npn KpHXHqecKOM vr- 

axaKH Aaiox xpujibn xohkoxo npoi^HJia, noaxoMy caMo- 
Jiex c xaKHM KpbuoM .aexKo nepexo^nx b uixonop. y xoa- 
cxoro Kpbijia naAenne noA^eMHOH chjih npoHcxo^Hx 6anee- 
n^aBHo. noaxoMy ;ia>Ke b cjiynae HepaBHOMepnoro cpnaa- 
roTOKa pasHHua B noaiaMHMx caaax npaBoro » 
nojiyKpbUbCB nojiyqaexcH cpaBHHxejibHo HegojibuioS h qa- 
cxo ypaexcH y;iepjKaxb MaiuHHy s.xepoHaMH h pwieia na- 
B uixonop. HaKoneu MexauHsupoBaH- 
Hoe KpMo Aaex eme 6ojiee n.xaBHoe najieHue nouu!eMHoii> 

CHJIbI, rPpH^eM — jfl 3TO- 

rjia.BHoe — KpHiKiiecKoe- 
oSxeKanne oxoasHraexca ao' 
yrjia 30® h Sovibine. IToaxo- 
My ca.Mojiex e MexaiiitsH- 
POBaHHblM KpblJTOR*.' XpyXHOb 
BBecxH B Uixonop, ecjiH flpy- 
rue (|jaKxopbi, yxynmaio- 
uiue uixonopuHie CBOHCxsav 
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lu 13 tiu zs 30 CHJibHo BJIHHIOT pasMepbi; 

Phc. 157. HaneHeHHe Ko3(j)(|)HUHeH- H pacnojioaceHHe- 

xa noateMHOH cH.xbi c ysMimeHH- ^PV^OB, UXO' o6x>5iOHaexc«j 
CM yr.aa axaKit y TOHKoro, To.ncTOro -56ficXBHeM HHepUHOBHUlD 
H MCXaHHSHpOBaHHOrO KpujIbCD cu.a. 
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Phc. 158. B.iHflHHe miepunoiuibix cn/i (l3K)3e;i5i>Ka 
H ueHipoBKH caMo.icTa iia ujTonop 


ripezicTaBHM ce6e, mo bch Macca nepeziHefi ^acTH ca* 
MOJieia cocpezioTOHeHa b oahom Mecie A (pnc. 158), a Mac- 
ca saiiHeH qacTH caMo.iera — b Tax xax caMOJiex na 
uiTonope BpamaeiCH Boxpyr neKoxopoH BepxHKajibHoft och, 
xo Maccbi A n B pasoBbiox ueHTpo6e>KHbie CHJibi, momchx 
KOTopbix 6yaex cxpeMHXbCH noBepnyxb caMOJiex Boxpyr no- 
nepe^HOH och z h nocxaBHib ero b ropHSOHxajibHoe nojio- 
jKCHHe. TaxHM o6pa30M, Ha mxonope caMOJiex cxpeMHxcH 
yBCJiHMHTb yroji aiaxH h nepefiiH b nojiornH h aance hjio- 
CKHH UITOnop. Sia CKJlOHHOCIb SaBHCHX OX MOMCHXa HHCp- 
UHH, KOxopbiH nponopuHOHajicH Macce h KBaapaxy pac- 
CX05IIIHH, Ha Koxopoe Macca yaaaena ox och BpameHHH, Ox- 
cioaa cjieayex, hxo hcm 6oabiiie 6yayx Bee h juinna 4)K)3e- 
ji5iH<a H HeM Soabuie Syayx pasHeceHbi rpysbi no och x, 
xeM 6oJibiiie 6yaex momghx HHepuHH oxHocHxeJibHO och z 
H, cjieaoBaxejibHo, xeM cHJibHee 6yaex y caMoaexa xchach- 
UHH K nepexoay b hjiockhh mxonop. 

HHepuHOHHbie MOMenxbi, cosaaBaeMbie apyrnMH naexH- 
mh caMOJiexa (KpbiJibHMH), nojiynaioxcH h oxHOCHxejibHo 
ocefi X VL y, HO no cpaBHenHK) c MOMenxoM (j}K)3ejiH>Ka or- 
HOCHXeJIbHO OCH Z OHH CpaBHHXeJIbHO HCBeaHKH. 

Ha nepexoa caMOJiexa b mxonop h na Bbixoa H3 mxono- 
pa BecbMa cHJibHo BJinnex ueaxpoBKa caMOJiexa. 

Ms § 76 H3BecTH0, Hxo npH oneHb nepeaHHX uenxpoBKax 
Kpbijio Ha doabmnx yrjiax axaxH aaex 6ojibmoH nHXHpyio- 
UXHH MOMeHx. Oxcioaa hcho, hxo npH oneHb nepeaneft uenx- 
poBKe y caMoaexa 6yaex xenaenunn nepeSxH b nnKHpoBa- 
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:HHe, T. e. yMCHbuiHib yroji axaKH (pHc. 158,6), BCJiejicTBHe 
Hero caMOJiex xpyAHee nepexoAHX b luxonop (KOxopbiS no- 
jiyqaexcH KpyxbiM, HopMajibHbiM) h jiexKO h 6bicxpo hs He- 
ro BbixoAHx. OpH nepeMemeHHH u.x. nasaA KapxHHa yxy^- 
maexcH, ocodenno npn onenb sbahhx uenxpoBKax. Od'bHC- 
HHeXCH 3X0 xeM, HXO, HaHHHan c ueHxpoBKH npHMepHO 32% 
•CAX, MOMeHx KpbiJia na dojibiiiHX yrjiax axaxH h3 hhkh- 
pyiomero cxanoBHxcH KadpHpyiomHM, x. e. caMOJiex cxpe- 
MHxcH yBejiHHHXb ypoji axaKH (pHC. 158, e). OxciOAa hcho, 
Hxo npH sa^HeH ueHxpoBxe caMOJiex dyjiex xy>Ke Bbixo^HXb 
H3 iiixonopa (c 3ana3AbiBaHHeM) , a npH onenb saAHefl uenx- 
poBKe MOKex H coBceM He bhhxh, Hpa najiHHHil MexaHHSH- 
poBaHHoro Kpbijia aa^HHH uenxpoBKa CKaabiBaexcn Menee 
oxpHuaxejibHo na mxonopHbix CBOHCxBax caMOJiexa h ero 
ycxoHHHBocxH. JlexHHKy Bcer^a cJieAyex noMHHXb o6 yxa- 
SaHHOM BJIHHHHH UCHXpOBKH CaMOJiexa, XaK KaK npH 3KC- 

njiyaxauHH caMOjrexa uenxpOBKa ero mohccx HBMCHHXbCH. 

Ha mxonop BJinnex x.aK>Ke nojio>KeHHe pyjiefl h cxadH- 
;iH3axopa, ho o6 3xom cxan^eM neMHoro AHJiee. 

§ 115. OCOBEHHOCTH PE>KHMOB UlTOnOPA 

Ha ocHOBaHHH cKasaHHoro Bbime hphxoahm k cjieAVK)- 
Ui,MM BbiBOAaM 0 peH<HMax luxonopa: 

1. HHepUHOHHbie CHJlbl (f)K)3eJIHH<a HeBeJIHKH H 
ueHxpoBxa -nepeAHHH, xo caMOJiex dyAex ACAaxb Kpyxoft 
mxonop. 

2. B cjiynae dojiee aaAHefl uenxpoBKH, KaK h b CAynae 
doAbmoro MOMenxa HnepUHn 4^K)3eAH>Ka, mxonop nony- 
naexcH doAee noAorHM. 

3. HaKOHeu b oxAeAbHbix CAynanx, koxah KpbiAo Aaex 
doAbmoH BpamaiomHH momchx h, KpoMe xoro, mombhx 
HHepuHH (j)i03eAH}Ka ocodeHHO BCAHK, xorAa caMOAex pac- 
KpyHHBaexcH nonxH ao roipnaoHxaAbHoro noAonceHHA, x. e. 
noAynaexcH haockhh mxonop. 

O pencHMe mxonopa cyAHX no naKAony (|)K)3eAH5Ka k 
ropnsoHxy. OAHaKO Aexnnxy xohho onpeAeAHXb yroA Ha- 
KAona 4)K)3eAHHca (ocodeHHo npH dbicxpoM BpameHHH) dbi- 
Baex HHoxAa aaxpyAHHxeAbHo. HosxoMy naAO cAeAHXb 3a 
CKopocxbK) no npndopy. Ecah cKopocxb BeAHKa, a hmch- 
Ho: Ha 70—80%’ npeBbimaex caMOAexa, xo 3xo 03- 

nanaex, nxo caMOAex ACAaex xpyxon, HopMaAbHbifl mxonop. 
HeM MeHbme cKopocxb, xeM noAonce pe>KHM mxonopa. H 
ecAH cKopocxb dAH3Ka K Emhh* TO 3X0 noKa3biBaex, nxo ca- 
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MOJiex fle.iaeT njiocKHii uiionop. CjieayeT tojibko ywHibi- 
Baib, HTO Ha lUTonope noKaaaHHH yKaaaxeJiH ckopocxh 
o6bIMHO HCCKOJlbKO 3 aHH*eHbI, XaK KBK HpHeMHHK B03flyUI- 
Horo aaB.xcHHH ne nanpaBJieH xohho b cxopony flBH*eHHH. 

O pe>KHMe uixonopa mojkho cyflHXb no aaBnenHio Ha 
pyHKy pyjieBoro ynpasjieHHH. Ha KpyxoM mxonope pynKa 
cxpeMHXCH yiixH Bnepeji h npHXOAHXCH yaepHiHBaxb ee b 
nonowcHHH «Ha ce6H» (Korna mh aeJiaeM yMbiuiJieHHbiH 
uixonop). Ha noJioroM mxonope AaBJieHHn nonxH Hex. Ha 
HJiocKOM >Ke mxonope pynKa ynpaBJieHHH caMa yxoAHx b 
nojiojKeHHe «Ha ceSn^. 

TaKHM oSpaaoM, ecnn na mxonope CKopocxb naaaex h 
pyqxa ynpaBAeHHH yxoAHX b noJio>KeHHe «Ha ce6H», xo axo 
noKasbiBaex, nxo caMOJiex cxpeMHXca nepeflxH b baockhh 
mxonop. B xanoM c^xynae nano neMeAJieHHo BUBOAHXb Ma- 
lUHHV H3 mxonopa. BoJibmHHCxBO coBpeweHHbix caMOJiexoo 
AeJiaex Kpyxofl mxonop hjih, pence, nonorHH. Hjiockhh nee 
mxonop — Henp0H3B0AbHbiH — HBJieHHe onenb peAKoe. 
yMbimACHHO nAOCKHH mxonop xaKnee Aenaiox peAKO. 

B xeopHH mxonopa SoAbm'oe BKHManne yACAHexcH CKOAb- 
nceHHio caMOAexa, Koxopoe, kak H3BecxHO, Moncex OKasaxb 
OHCHb 6ojibmoe BAHHHHe Ha KpenamHe MOMenxbi Kpbina. 
Kax H Ha B'Hpance, Ha mxonope paaAHAarox BHemnee h 
BHyxpeHHee cKOAbneenne. BnyxpeHHHM Hasbmaiox 
CKOAbnceHHe Ha xo KpuAO, KOXopoe BbiABHHyxo BHyxpb xpa- 
CKxopHH mxonopa. Kpyxoft mxonop y Bcex caMOAexoB npo- 

HCXOJI^HT C BHyipeHHHM CKOJIb>KeHHeM. 

B saKJiioHeHHe saMeTHM, ^to pa6oTa pyjiefl na uiTonope 
'CHJibHo yxyziiuaeTCH no ;iByM ochobhbim npHTOHaM: bo- 
nGpBbix, BC^TCACTBue HaJiHHHH 6ojibiLiHX ypjiOB aiaKH, bo- 
BTopbix, BCvieACTBHe a 3 poAHHaMH^ecKoro saie- 
H e H H H XBOCTOBOrO On6p6HH5I KpI^IJIOM H ({) 1036^51 >KCM 
HJIH >Ke BsaHMHoro saieHeHHH BepxHKaJibHoro h ropHSOH- 
lajibHoro onepcHHH. HaAO> cJicAOBaTejibHo, noMHHXb, hxo 
H a mxonope sctxjpeKXHBHOCXb pyjiefl h sjiepoHOB sHann- 
xejibHO xy>Ke, neivi b HopMajibHOM noJiexe. 

§ 116. BBOA CAMOJIETA B UITOnOP H BblBOA M3 UlTOMOPA. 

BJIHHHME 3J1EPOHOB H CMJIOBOW VCTAHOBKH. 

HEPEEPySKA HA lUTOHOPE 

Bboa caMonexa b mxonop c ropnsoHxaAbHoro nonexa 
y>Ke 6bin onHcan (§ 112). fljin axoro naAO, coaBHB ras, 
noexeneHHO BbiSpaxb pywy ynpaBAenHH h, Korna caMonex 
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HaqHei napaimoTHpOBatb, j^aib ne^a-^b OTKasa b cto- 
pony JKejiaeMoro mxonopa. 

Mojkho nepeBecTH caMOJier b mionop h Ha CKopoc™,. 
B3aB pyHKy Ha ce6H h A3b neflaab. CaMOJiex HaHHHaet ac- 
jiaib nepeBopoT nepea KpUAo, ho Tepae? CKopocxb h cpu- 
Basxca B luxonop. BojibiuaH CKOpocxb Aaex 6bicxpoe pac-- 
KpyHHBaHHe caMOJiexa, noaxoMy, ecjiH AaHHbiH ca.MOJiex 
XpyAHO BWXOAHX H3 UIXOnopa, XO BBOA Ha CKOPOCXH AGiJiaXb- 
He cACAyex. 

Mowho bbccxh caMOAex b mxonop h c BHpajKa. JXjih 
3X0X0 Ha CpaBHHXeAbHO HeSoAblUofi CKOpOCXH HawHHaeM Ae- 
Aaxb FAydoKHH Bnpa>K c noAteMOM, npeH<A6BpeMeHHo bu- 
OHpaH pyHKy na ceda h abb neAaAb b cxopoay, o6paxHyK> 
BHpaa<y. CaMOAex 6bicxpo xepaex cKopocxb h aaqHHaex na- 
Aaxb Ha onymeHHoe kphao, a saxeM, BCAeAcxBHe SoAbmoro- 
yPAa axaKH h CHAbHoro CKOAbJKCHHa, pesKO BbipaBHHBaex 
Kpen H cpbiBaexca b uixonop, ho b o6paxHyio BHpawy cxo- 
poHy (KyAa Aana neAaAb). 

Mbi yKaaaAH ocHOBHbie criDco6bi yMbiiuAenHoro bboab 
caMOAexa b mxonop. Mxo H<e Kacaexca cAyaaeB HenpoHS- 
BOAbHoro luxonopa, xo acHo, nxo ohh Subbiox xoxAa, kopaa 
A exAHK no ouiHSKe AeacxByex xaK, kbk axo xpeSonaAocb^ 
obi A^a yMbiiiiAeHHoro uixonopa. BosMOJKHbie CAyaan cpbi- 
Ba B Hen.poH3BOAbHbiH luxonop oxMeaaAHCb b npeAbiAyiUHX 
rjI3B3X. 

riepeHji6M T6n6pb k Bonpocy o BHBojte caMoji6Ta h 3 - 
uixonopa. B § 113 6b[AO CKaaaHO, qxo luxonopnoe BpaiueHHe 
npoHcxoAHx BCAeACXBHe HapymeHHa oSxeKauHa KpbiAa na 
ooAbuiHx aaKpHXHuecKHX ypAax axaxH. OxcioAa CAeAyex,. 
axo ocHOBHaa saAaaa npH BHBOAe caMOAexa h 3 uixonopa — 
3X0 yMeHbuiHXb ypoA axaxH (nocKOAbKy HMeano SoAbuioft: 
ypoA axaKH aBAaexca npHauHofl caMonpameHaa KpbiAa). 
Ho npcABapHxeAbHo HaAO saMCAAHXb BpaiueHHe, a axo' 
MojKHo CAeAaxb pyACM HanpaBAeHHH, oxKAOHaa exo b cxo- 
poHy, oSpaxHyio BpameHHio, x. e. ahb «o6paxHVK)» ne- 
AaAb. •' 

ripHBeAeHHHe Mepbi Heo6xoAHMfai ajih BHBOAa caMOAexa 
H3 Aiooopo peacHMa uixonopa, OAHaKO xexHHKa BUBOAa npu 
paaubix pejKHMax ne coBceM OAHnaKOBa. 

B CAyaae Kpyxoxo uixonopa, upn KoxopoM HHepuHOH- 
Hbie CHAU (pioaeAHJKa h yroA axaKH cpaBHHxeAbHo HeBeAH- 
KH (uo cpaBHeHHK) c HAocKHM luxonopoM) , Oah Bbieo'da ca- 
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MOAera ti3 uiTonopa nado dnepsuHHO daib odpaTnyto ne- 
daAb do OTKasa a ecAed aa reu (nonm odHoepeMeHHo) 
daTb tiAaeno pynKy ynpaeAenuR or cedn aa neCiTpaAbHoe 
noAOMenue. KaK TOAbKo caMOAeT npeKpamT epau^enue u 
HUHHeT OfiyCKQTb HOC, HCMCdACHHO tlOCTCLBUTb tlCdCLAU H6U’ 
TpaAbHO, a auTCM nauarb tiAaeno ebtdupaTb pyHKy na cedn 
dAH ebteoda caMOAera iia nuKupoeanuH. 

HecKOJibKO HHaue npHXOAHTCH AeftcTBOBaib pyjiHMH 
BbiBo;ia caMOJiera hb noJiororo h njiocKoro uiTonopa. 

B ripeAbiAymeM naparpa(})e 6 biJio yKasano, mo ecjia 
KpbijTO /laeT 6 bicTpoe BpameHHe h rpysbi CHJibHO pasHece- 
Hbi no ziJiHHe 4 )io 3 ejTH>Ka, TO HHcpuHOHHbie CHJibi HOJiyna- 
K)TCH HaCTOJTbKO 60 JlblLlHMH, MTO p aCKpy nHBaiOT Ca'MOJieT 
jxo noJiororo nono^ennH, HBJiBHCb TeM caMbiM npH^HHoft 
npeaMepHO 6 ojibuioro yma axaKH. OTCio^a cJieAyex, nxo 
dAH ebieoda caMOAcra ua noAoeoeo a riAocKoeo uiTonopa 
nado anepeaHHO auTopMoaurb epaiyenue pyACM nanpaa- 
ACHUH u naMHoeo yuenbrnuTb yaoA araKU, t. e. darb anep- 
ciiHHo pyHKy OT cedn do oTKaaa. B npouecce xopMO>KeHHB 
BpaiueHHH, a saxeM nozi, /leHCXBHeM pyjiH Bbicoxbi caMOJiex 
nocxeneHHO, sa 2 — 3 BHXKa, nepenAOX b riHKHpoBaHHe. Toxab 
nano .nocxaBHTb pyjiH neHxpajibHo h BbiBOAHXb caMOJiex hb 
nHKHpOBaHHH. 

Hy>KHo CKasaxh, nxo na xexHHKy BbiBojia caMOJiexa hb 
nonororo h nnocKoro inxonopa BnaniOT KOHCxpyKXHBHbie 
OCOSCHHOCTH caMOcTeXOB, nOBTOMy CK?BaHHOe B nOCJieAHCM 
a63aue cjieixycx paccMarpHBaib jiHiub khk ocHOsy, ox koxo- 
pOH Ha npaKXHKe HHora.a npHXonMXCB oxcTyriaxb. 

Hano noMHHXb, nxo nojioH^e peH<HM mxonopa, xeM 
xpyAHee BbiBeciH caMOJiex hb mxonopa. 

B caMOM jxejie, neu no;io>Ke pe>KHM mxonopa, tom 
- 6ojibme CKOpocxb spameHHH h xcm 6ojibme yro.x axaxH, a 
xaK KaK AJiH BbiBOjxa caMOJiexa hb mxonopa HeO'6xoiiHMO 
yMeHbmHXb cKOpocxb BpaiueHHH h yMCHbmHXb yroji axaKH, 
Hxo cuejiaxb mo>kho jiHmb npn noMou;H pyjiefl, xo, ohcbhu- 

HO, ,npH HaJlHHHH 6o;ibmOH CKOpOCXH BpaiueHHH H OneHb 
6ojibmoro yrjia axaxH ueficxBHe pyjieft cKancexcH ne cpaay, 
X. e. Bbixoii HB mxonopa noJiynHxcH c BanaBUbiBaHHOM b 
2 — 3 BHXKa. 3x0 sacxaBjiHex jiexHHKa >Kuaxb Bbixoua b xe- 
neHHe 5—8 cex. nocjie xoro, kbk oh nocxaBHJi pyjiH b hojio- 
HceHHe Ha bbiboa, h CBHBano, ecxecTBeHHO, c neKoxopbiM 
HepBHbiM HanpH>KeHHeM h uonojiHHxejibHoft noxepeft Bbi- 
COXbl. 
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BjiHflHHe sjiepOHOB H chjioboA ycTanoBKH. SjiepoHU Ha 
uiTonope He HrpaioT 6ojibiiiofi pojiH, ho b HeKOTopux oy- 
qanx, ocoSchho npn njiocKOM uiTonope, hx mojkho c noJib- 

30H npHMeHHTb. IlpHMeHeHHe HX OCHOBaHO Ha TOM, HTO npH 
SojibuiHX yrjiax araKH oTKMHCHHe sjiepOHOB Majio hsmb- 
HHeT .nofl'beMHbie ghjiu nojiyKpbijibeB, ho saio HSMCHHeT hx 
jiofioBue canpoTHBJieH'HH, nocKOJibKy onymeHHbifi ajiepoH 
TOPMOSHT. 

npeAnOJIO)KHM, HTO MbI BBOJIHM CaMOJIGT B HOpMajIbHblft 
npaBbifl niTonop c ropHSOHrajibHoro nojiexa, t. e. jiOBeAH 
caMOJier flo KpHTHqecKoro yr,Ta araKH, aaeM npaByro ne- 
iiajib. 3thm Mbi co3;iaeM jieBoe CKOJibHienne, 6jiaro;iapH ne- 
My Ha npasoM nojiyKpbiJie nojiynaercH cpHB noroKa h pea- 
Koe naaeHHe noHneMHofi chjiu, BBOAHiune caMonex b npa- 
BbiH uixonop. Ecjih OHHOBpeMeHHO c HaveH npaBOH nejiaHH 
Ha^HM pyHKy ynpaBjieHHH bjicbo, x. e. onycxHM npaBuft 
sjiepoH, xo BCJieflcxBHe ero xopMOBHiuero fleficxBHH yBejiH- 
HHM jieBoe CKOJibJKeHHe (BbiflBHxaHHe HeBoro nojiy*KpHHa, 
Bnepefl), cjieitOBaxejibHo, ycHHHM cpbiB noxoKa na npaaoM 
noHyKpujie h tgm ycKopHM cpHB caMOJiexa b mxonop. 

TaKHM oSpasoM, daean pyHKtj nporue luronopa, mu cno- 
codcTeyeM lUTonopy. 

OxciOAa cjieflyex, qxo dna. eueoda caMOACra U 3 lUTono- 
pa HU 6 KOCM cAynae HeAban daean pynKy npoTua uito- 
nopa, KaK ouih6ohho HHor^a flejiaiox MOHOflbie JiexHHKH. 
Ajih BbixoHa H3 mxonopa anepoHu Ha^o cxaBHXb HeHTpa,;ib- 
Ho, a b KpaflneM cjiyqae (HanpHMep, npH aanasHbiBaHHH: 
Bbixoaa) Haxb pyHKy e CTopony uixojiopa. 

06HerHHXb buboh h3 .mxonopa mojkho eme nyxcM bkjiio- 
HeHHH HBHraxejiH, ho xojibKo npH BepXHefl jteueHxpauHH. 
XHTH (pHc. 159, a). B 3X0M CHynae CHna thth naex H'Hkh- 
pytomaft momcht, noaxoMy caM0,nex cxpeMHXCH yMenbrnarb- 
yroH axaKH, qxo h oSjiernaex bhxoh h3 mxonopa. 

ripH HHHCHeH Hce Heu,eHxpaHHH xhxh (phc. 159,6) CHJia 
xnrH flaex KadpapyromKH MO.MeHx, Koxopbift k xoMy Hce yae- 
JiHHHBaexcH 3a cnex MOMenxa ox HeficxBHH cxpyn BHHxa na 
ropH30HxaHbHoe onepenne. B /laHHOM cjiyqae BKHionenHe 
flBHraxejiH coaaaex y caMOJiexa cxpeM^ienne yBe,/iHHHXb- 
yron axaKH (h 6e3 xoro onenb 6ojibmofl), nxo, ecxecxBeHHo,. 
xoJibKo aaxpyHHHx buxoa h 3 mxonopa. CjieHOBaxeJibHo, npH 
HH^Heft fleueHxpauHH xhxh BKJimneHHe HBHxaxejiH na bu- 
BOHe caMOJiexa H3 mxonopa He Moncex 6bixb peKOMenflo- 
Bano. 
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Pnc. 159. BjiHHHHe BKJiioqeHHa ABHraiejia Ha mionop: 
a — npH BepXHeft AeueHTpauHH Tarn; 6 — npH Hn>KHeH 
AeueHTpauHH 

rieperpysKa na luionope. CpbiB caMOAera b mionop^ 
npOHCXOAHT, KaK MbI BH^eJIH, OpH peSKOM naAeHHH nOA^b- 
eMHOH CHJibi. nosTOMy -npH cpbiBe B LUTonop neperpysKH 
Hex, OHa MeHbiiie eAHHHUbi. SaieM, no Mepe yBe.inneHH^i 
CKopocTH BpameHHH, neperpysKa pacTer, h, ecjiH ycTanaB- 
JiHBaexcH pe^HM Kpyxoro uixonopa, neperpysKa AOCXHraex 
2,8 — 3,0. Ha nojioroM mxonope neperpysKa MeHbuie, a na 
nJiocKOM eme Menbuie (npHMepno 1,3 — 1,5). 

MaKCHMajibHCH BeJiHnHHbi BO Bcex Cc^iynanx neperpysKa 
AOCXHxaex y>Ke nocjie uixonopa, npn BbiBOAc caMo.iexa 
nUKHpOBaHHH (OKOJIO 3,5). 


r/IABA XIV 

<DHrypHbiE nojiETbi 

§ 117 . HA 3 HAMEHHE <l>HryPHbIX HOJIETOB. 

POJlb PyCCKHX JIETHMKOB B PA 3 BHTHH ^MryPHOFO 
nHJ10TA>KA 

OurypHbiM nojiexoM nasbiBaiox KpHBO.THHeuHbiH 
nojiex no cjio>khoh xpaenxopHH, oObinno CBHsaHHbiu c paa- 
roHOM H xopMOKCHHeM caMOJiexa hjih c BpamenneM ero 
(BOKpyr OCH, coBna^aiomeH c nanpaBJieHneM jiBH>KeHHH) 
HAH c xeM H ApyrHM BMecxe. 
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ropHSOHTaJIbHblH BHpaK, paSBOpOT Ha HJiaHHpOBaHHH 
HJIH CHHpaJIb EXOURT B TOH HJIH HHOH CTenCHH B JIIO 60 H HO- 

Jiex. no3TOMy qacTO hx He HasbiBaiOT ^^HrypaMH. Ho Korna 
jierHHK npHMeHHei hx b 6oeBOM nojieie aiaxH npoxHB- 
:HHKa ujin jxjin aamHXbi, x, e. koxah ohh hochx xapaKxep Ma- 
HeBpa B BOBjiyxe hjih Kor;ia oh Bbinojinnex hx c uejibK) ox- 
pa6oxaxb xexHHKy nnjioxHpoBaHHH, Mbi BnpaBe nasBaxb hx 
4)HrypaMH. HenpoHSBOJibHbift mxonop, BbiSBaHHbift, Hanpn- 
Mep, ouihSkoh jiexHHKa, nejibSH HasBaxb (i)Hrypofl, ho ec- 
JIH JieXHHK npHMeHHeX Uixonop B BOSAyiHHOM OOK) (Ha- 
npHMep, c uejibio HMHxnpoBaxb cbok) rnSeJib) h;ih BbinoJi- 
HHex ero jxjiti xpeHHpoBKH, xo mxonop y>Ke c;ie;iyex nasBaxb 
4)HrypoH. 

CaMOJiex MOH<ex iiBHxaxbCH h noBopaqHBaxbCH b jik) 6 om 
H anpaBJieHHH b npocxpancxHe. 

ManeBpen h o cxbio caMOJiexa HasbiBaexcn cno- 
coSnocxb ero coBepmaxb b onpeAeJieHHbiii npoMeH^yxoK 
BpeMeHH no >KeJiaHHK) JiexHHKa xy hjih Hnyio sbojiiouhk), ko- 
xopan oueHHBaexcH pajinycoM KpHBHSHbi xpaeKxopHH, Bpe- 
MeH^M BbinOJIHeHHH H CKOpOCXHMH — HOCXynaxeJlbHblMH H 
yrjiOBbiMH. 

OnrypaMH ropusoHxajibHoro Manenpa hbjihk)xch BHpa- 
>KH H pasBopoxbi, a BepxHKajibHoro — nHKHpoBaHHe h rop- 
Ka. BoeBOH pasBopox h noBopox Ha ropKe oxhochxch y^Ke k 
(})H rypaM npocxpancxseHnoro ManeBpa, x. e. BbinojiHneMoro 
OAHOBpeMeHHO B HeCKOJlbKHX HJIOCKOCXHX. 

HeKoxopbie c})Hrypbi — nexjiH HecxepoBa, abohhoh nepe- 
Bopox qepes KpbiJio, Ha3biBaeMbiH‘«6oqKOH», h ap* — cjiy>Kax 
AJiH xpeHHpoBKH JiexHHKa (ajih 3 X 0 H uejiH cjiyH^ax, pasy- 
MeexcH, H Bce 4>Hrypbi, ynoMHHyxbie Bbime). Uejibio xaKoft 
XpeHHpoBKH HBJIHeXCH OXpaSoXKB XeXHHKH HHJIOXHpOBaHHH. 
BMecxe c xeM xpeHHpoBKa b (|)HrypHbix nojiexax Bbipa 6 a- 
xbiBaex y JiexHHKa yBepennocxh b cbohx CHJiax, caMoo 6 jia- 
AaHHe, Seccxpamne, BbiHocjiHBocxb, x. e. BOJiesbie h (|)h3h- 
qecKHe Kanecxsa, Koxopbie Heo 6 xoAHMbi eMy ajih OBJiaAeHHH 
BOBAyUIHblM MaHeBpOM. 

Mxax, Ha3HaqeHHe cJ^HrypHoro nHjioxa>Ka cocxohx b xom, 
qxo 6 bi: 1) nayqkxb JiexHHxa ManeBpapoBaHHio b B03Ayxe, 
2) yjiyqmnxb ero xexHHKy nHJioiHpoBaHHH h 3) pasBHXb h 
yxpenHXb ero 4^H3HqecKHe h BOJieBbie KanecxBa. 

Pojlb pyCCKHX JieXHHKOB B paSBHTHH ^HrypHOFO HHJIO- 
Tama. SaqHHaxeAeM cJ)HrypHoro nHJioxama HEJinexcH saMe- 
qaxeJibHbiH pyccKHH jicxhhk Hexp HHKOJiaeBHq Hecxepoe 
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(1887- -1911) . Hro .ic i iia^i i iipo;io ■iHva.iaci. 

Bcero JiHiub ABa roAa, ho 3a stot kopotkhh cpoK xaJiaHT.TH- 
BblH JieXMHK BHeC OrpOMHblH BKJiaA B paSBHTHe XeXHHKH HH- 
jioxHpoBaHHH caMOJiexa. 

Eme BO BpeMH o6yqeHH5i nojiexaM b Pax^HHCKoft asaa 
uiKOJie, Koxopyio HecxepoB OKonqHJi b 1912 r., oh npoHBHA 

CeSn KaK HCKJIIOHHXeJIbHO CnOCo6HbIH H BAyMHHBblft AeXHHK. 
B nocJieAyfOiAHe ABa roAa ero cnoco6HOcxH pasBHBajiHCb c 
xaKOH >Ke SbicxpoxoH, c KaKOH pocjia ero npeAnpHHMHHBOCXb 
;iexHHKa-HOBaxopa. OxjiHHHxe.nbHOH ocO'6eHHocxbK) H. H. 
HecxepoBa 6biJio xo, hxo c caMbix nepBbix no.TexoB b lliko- 
j\e OH ocMbicjieHHo ,noAxoAH<T K ynpaBJieHHK) caMO.iexoM, 
HecxepoB cxapaAcn noHHXb noBeACHHe h bo 3 MO>khocxh mb- 

IHHHbl H C yAHBHXeAbHOH HaCXOHHHBOCXblO HSyHaA 00 HO- 

.lex, HacKO.nbKo sio hosboahjih ero CKpoMHbie nosHaHHH b 
M exaHHKe a MaxeMaxHKe a eiue ae paBBHxaa b xo BpcMsi 
nayaa o JiexaHHH. JlexHbie cnoco6HOcxH y Hero HecoMHeii- 
1:0 coaexaJiHCb co cnocoSHOcxHMa OKcnepaMeHxaxopa. 

/|o HccxepOBa 6oJibiiiHHCXBo jiexHHKOB JiexaJiH po6Ko a 
HeysepeHHo. /taBaxb caMOAexy Kpen aa pasBopoxe don.-iacb. 
H rjiySoKHH BHpa}K CHHxaAca pacKosaHHbiM xpioKOM. Ma- 
cro JiexHHKH AeAajiH BHpaxcH noHXH 6e3 Kpena, hxo bcao k 
3aHocy XBOcxa (BHeuineMy cKOAbx^eHHio) , cBaAMBaiiHio na 
KpblAO H Macro KOHMaJIOCb X5I>KeAOH aBapHeft. 

HecxepoB cnpaBeA^THBo cHHxaji, mxo asapaHHOcrb 6yAcx 
yMCHbuieHa, ecJiH .^exMHKH HaynaxcH npaBHJibHO ynpaB.riHTi> 
caMOAexoM, 6yAyx yxierb npHAaBaxb MauiHHe JiK)6oe no.ao- 
/KCHHe B BOSAyxe H BbIXOAHXb H3 HerO. Oh ACMOHCXpnpO- 
BaA, HanpHMep, noAex Ha npeACAbHo mbaoh CKopocxH (mh- 
HHMBAbHOH) H HpH nepBOH yXpOSe nOXepH CKOpOCXH yMeAO 
BbIBOAHA MaiHHHy B HOpMBAbHblH HOAex. 

OcoSeHHo HacxoHMHBO HccxepoB npHynaA AexMHKOB ox- 
pHAa (KOXOpbIM OH KOMBHAOBaA) K HpaBHAbHblM BHpa>J<aM. 
H, Mxodbi AOKasaxb cbohm xoBapHiuaM ne xoabko bosmohc- 
Hocxb 6oAbuioro KpeHa npn KpyxoM pasBopoxe, ho h Heo6- 
xoAHMocxb ero aah yMeHbmeHHH paAHyca sHpaxca, oh bbi- 
nOAHHA OAHa>KAbI HOKasaxeAbHblH rAySOKHH BHpaXC Me>KAy 
AByMH MaMTBMH, ciieAHaAbHo ycxanoBAeHHbiMH Ha aspo- 
ApoMe Ha paccxoHHHH OKOAO 50 M Apyr ox Apyra. 

BbinoAHHH XAydoKHe BHpa>KH, HecxepoB cxapaACH xax- 
>Ke AOKaaaxb cbohm xoBapumaM, mxo ccah B03M0>KHa «nex- 
AH» B rOpHSOHXaAbHOH HAOCKOCXH, XO B03MO>KHa H 3aAy- 
MBHHaH HM «MepXBaH neXAH» B BepXHKaAbHOH HAOCKOCXH. 

20 2r>a 3(!:) 
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3to 6bijio, K0He4Ha, coBepiueHHo npaBHJibiioe yMosaKJiK)- 
tJCHHe. H MOJIO/IOH JieitlHK-HOBaTOp MerOZIHUeCKH rOTOBHJI 

ce6H K 3T0My cMejioMy mary, Aejiaji pac^eibi h OTiaMHBaji 
cBoe JieiHoe MaciepcTBo. 

B03M0>KH0CTb COBepUieHHH «MepTBOH neTJIH» 6bIJia Teo- 
peTH^ecKH HccjienoBaHa H. E. )KyKOBCKHM eiue b 1892 r. 
B ero ipyjie «0 napeHHH nTHu», H box snepBbie ocymecx- 
BHTb sjy ^Hrypy Ha caMOJieie y;iajiocb BaMenaiejibHOMy 
pyccKOMy jiexHHKy FI. H. HecxepOBy. 

27 aBrycia (9 ceHTH6pH) 1913 r, HeciepoB Ha MOHonjia- 
He «HbK)nap» hojihhjich c Boennoro aapoApoMa b KneBe, 
Ha6.paji Bbicoxy okojio 1000 My BbiKJiiOHHJi jiBHraiejib h ne- 
peBeji caMOJiex b HHKHpoBaHHe (moObi naSpaib Hyn^nyio 
CKOpocTb), saxcM, BbifiHpan py^Ky ynpaBJieHHH na ceOn, 
BKJIIOHHJI ^IBHraxeJIb H OTJIHHHO BblHOJIHHJI JXaBHO BBAyMaH- 
Hyio HM, BHOJiHe yiiaBiuyKDCH, «MepTByK) neiJiio^. 

XaK BnepBbie b MHpe ObiJia BbinoJiHena na caMOJiexe 
«MepTBaH neTJiH». 

B aajibHefimeM .nexjiio HecxepoBa cxajiH BbinoJiHHXb 
MHoxHe JiexHHKH, H OHa Jierjia b ocHOBy 4^HrypHoro nHjio- 
xaJKa. 

HecxepoB iiponaraHaHpoBaji ne BOsayiuHyio aKpoOaxH- 
Ky, a HeoOxoAHMOCTb noBbimeHHH JieiHoro MaciepcTBa 
pyccKHX BoeHHbix JiexHHKOB. Oh npaBHJibHo CHHia-n, hto b 
rpHAyiUHx BosayiiiHbix 6 ohx noOenHxejieM Oyaex tot, kto 
H e TOJibKo xpaOp, ho h b co^BepipeHCTBe Bjiaaeex ynpasjie- 
HHOM CBOefi MaUIHHbl. BCH HOBaXOpCKaH aeHXe.TbHOCTb 

n, H. HecxepOBa Obijia HanpaBJiena na noBbimeHHe 6oe- 
chocoOhocth pyccKoro BosayiUHoro (J)JioTa. UIxaSc-KanHTaH 
HecxepoB 6biJi ne npocxo .saMeHaxejibHbiM jicthhkom, ho h 
CTOJib Hce saMeHaxejibHbiM naxpaoTOM cBoefl PoaHHbi. Oh 
HeonpoBepKHMo aoKasaji 3to cbohm . paxHbiM nonBuroM b 
caMOM Hanajie nepsofi mhpoboh BOHHbi. B ceHTnOpe 1914 r. 
n. H. HecxepoB B,nepBbie b MHpe npHMeHHJi jiJi9i Bosayui- 
HOH noOeabi rapan h, c6hb Bpara, repoHnecxH hothO caM. 

ZleHTejibHocTb n. H. HecxepoBa kbk JiexHHKa-HOBaxopa 
Hamjia mhoxhx nocjieaoBaxejiefl b pnziax pyccKHX Boennbix 
jiexHHKOB. BbiztaiomHMCH H3 HHX 6biJi E. H. KpyxeHb. Xpa- 
Gpocxb H Oojibiuoe Boennoe MacxepcxBo, npHoSpexeHHoe 
HM 6;iarojiapH ycBoennio jiexHbix npneMOB HecxepoBa, czte- 
JiaJiH ero nepBOKJiaccHbiM JiexHHKOM-HCxpeOHxe^eM nepsoH 
MHpOBOH BOHHbi. 

ripHeMbi HecxepoBa ajir noBbiixieHHH jiexHoro Macxep- 
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CTBa HauiJiH iiocjieiioBaTejieH h cpe^a MopcKHX jieXHHKuB. 
y>Ke BCKope notJie nepBofl «MepTBofi neTJiH» HecTeposa 
MopcKofi jiemHK H. H. KyjibneB na nonjiaBKOBOM rHApoca- 
MOJieie BbinojiHHJi nepesepHyibiH nojier, nepefiAH b Hero c 
nojiynexjiH HeciepoBa. HecKOJibKo nosa^e MopcKofl ;ieTHHK 
H. H. HarypcKHH na ra/ipocaMOJieTe XHna «JieTaK)maH 
jiojiKa» (c nacca^HpoM) BbinojiHHJi no^pn;! Ase nexjiH He- 
cxepoBa. 

B 3X0 Hce npHMepHo apeMH (oceHb 1916 r.) JiexHHK 
K. K. ApueyjioB; Kax mh yH<e ynoMHHaJiH, BnepBbie Bbinoji- 
HHJi yMbiuiJieHHbiH mxonop, hojiokhb xeM HaaaAo npaKXH- 
necKOMy ocbochhio mxonopa. 

K KOHuy nepBOH mhpoboh bohhh MHorHe pyccKHe Aer- 
HHKH BbinoAHHAH, KpoMB nexAH HecxepoBB H uixotnopa, pHA 
H ApyxHx 4^Hryp: nepeBopox nepes KpbiAo, SoeBoft pasBo- 
pox, ropxy, He roBopn y>Ke o rAySoKHx BHpajKax, h cbohm 
A eXHbIM MaCXepCXBOM HaMHOrO npeBOCXOAHAH HCMeUKHX 
AeXHHKOB. 

CoBexcKHe acxhhkh rAy6oKO pasBHAH npHeMbi O. H. He- 
CXepOBa H HBAHIOXCH HenpeBBOHAeHHblMH MaCXepaMH 

rypHoro nHAOxaxo. 

§ 118. nETJlfl HECTEPOBA. flEUCTBHE CHJl H CKOPOCTb 
HA HETJIE. BbinOJlHEHHE HETJIH 

riexAio HecxepoBa b npoiUAOM ofibiHHo nasbiBa' 
AH «MepxBOH nexAeH». 

3xOX XepMHH 6bIA B3HX H.3 HpaKXHKH UHpKOB, B HpO- 
rpaMMy Koxopbix HepeAKo bxoaha OHCHb scfi^^eKXHbiH ho- 
Mep, saKAioHaBUiHHCH B xoM, Hxo aKpo6ax Ha BeAocHiieAe 
HAH xeAe>KKe (nocxaBAennoH na peAbCbi) cx^eB^KaA c ne- 
KoxopoH Bbicoxbi no KpyxocnycKaBuieMycH HacxHAy, Hsorny- 
xoMy B BepxHKaAbHoii nAOCKocxH B BHAe nexAH. XIah co- 
BepineHHH xaKofi «MepxBOH nexAH» Heo6xoAHMa AOCxaxoH- 
Han HanaAbHan CKOpocxb, npaoSpexaeMan b pesyAbxaxe 
pasroHa c bhcoxh boa AeflcxBHeM cham xfi>KecxH. 

riexAH, BbinoAHHeMan na caMOAexe, anaAorHHHa UHp- 
KOBOH, c xoH AHUib pasHHuefi, Hxo pa^roH caMOAexa aocxh> 
raexcH chaoh xhfh chaoboh ycxanoBKH h nepBan roaobh- 
Ha nexAH coBepmaexcH npn naAHMHH xnrH. OeXAH Ha nAa- 
Hepe, FAe pasroH AocxnraexcH npeABapnxeAbHbiM nHKHpo* 
BaHHeM, coBepmeHHo oAHHaKOEa c uhpkoboh. 

PaccMoxpHM AeHcxBHe CHA Ha nexAe HecxepoBa. 
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IlycTb caMOJiei jictht ropHSOHiaJibno c yBejiHHenHofi 
M.O HyjKHofl BejiHiiHHbi cKopocTbK) (pHC. 160,/). Bshb pyuKy 
ynpaB.neHHfl na cefiH, jicthhk ysejiHiiHBaeT yroji axaKH (ae 
yMenbuiaa xary); ox axoro noa-beMHaa CHJia cxanoBHXcfl 
6o.nbuie Beca h nofl fleflcxBHeM HsObixKa ee caMOJiex HaaH- 
Haex flBHxaxbCfl no KpHBoii, npnneM uenxpocxpeMH- 
xejibHoft CHnofl aBJiHexcn cnanana paanocxb chji Y — G 
(nojioHceHHS 2 h 5). Flo Mepe ncKpHBJieHHH xpaeKxopnn ca- 
MOJiex 6yflex noflHHMaxbcn Bce 6ojiee Kpyxo sBcpx, h cko- 
pocxb, HecMoxpa na noJinuH raa, 6ynex naaaxb, a BMCcxe 
c HCH 6yflex yMeHbuiaxbca h ueHxpocxpeMHxejibnafl CHJia 
(nojiOHceHHC 4). JXaJiee ueHxpocxpeMHxenbHoft cnnofl nann- 
Haex cJiyscHXb BMecxe c noaxieMHofl CHJiofl cocxaBJiniomaa 
Beca Gi; Apyran *6 cocxaBJiHioman Beca — G2 (bmccxc 
c CHnoS noOoBoro conpoxHBjienHa, Koxopaa aaecb ne no- 
KaBana) — Bce 6ojibiue xopMoanx ABHacenHe (nojioaie- 
HHe 5). B caMOH BepxHeft xonxe nexjin CKopocxb dynex nan- 
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MeHbuieH, nosTOMy HaHMeHbmefl SyACT h noA'beMHan CHJia, 
npH^eM oHa, Syny^H no-npe^KHCMy noJio>KHTejibHOH, OKasbi- 
BaexcH HanpaBJieHHOH bhhs (nojiOHceHHe 6 ). UeHTpocipe- 
MHTeJibHOH CHJioft sAccb cjiy>KHT cyMMa Asyx CHJi: noA'beM- 
HOH H Beca. C;ieAOBaTe;ibHo, ij.eHTpo6e>KHaH cHJia HHep' 
UHH, BcerAa oSpaiHaH h pasHan ueHipocrpeMHiejibHOH, 
6yjxeT BAecb dojibuie seca na BeJiH^iHHy noAT^eMHOH cH.nbi 
(HanoMHHaeM, ^to ueHTpo6e>KHaH CHJia fu — CHJia, c koto- 
poH Kpbijio AaBHT Ha BOBAyx, — npHJiOKena He k caMOAe- 
ly, noBTOMy na nepiejKe ee mojkho HSodpasHib tojibko 
laK, KaK HOKasaHo na pHcynxe). 

OqeBHAHO, npH stom ycjiOBHH caMOJieT dyAer npOAOJi- 
Hvaib nojiei no kphboh, y JieiHHKa He dyAer cxpeMJieHHH 
Bbinacxb H3 MauiHHbi, H ero dyAer npHKHMaxb k CHAeHbio, 
KaK B HopMaAbHOM HOAexe. 

Bo BXOpOH nOAOBHHe neXAH HBAeHHH CAeAyiOX B odpax- 
HOM nopHAKe (yroA axaKH yMenbuieH h ras y-dpan). Chab 
B eca aHeprHHHo pasronnex caMOAer (noAO>KeHHe 7) h, He- 
CMoxpn Ha oxcyxcxBHe xhxh BHHxa, CKopocxb dbicxpo napa- 
cxaex, a xaK kbk aah BbixoAa h 3 HHKHpoBaHHH yroA axa- 
KH cHOBa yseAHneH, xo dbicxpo Hapacxaex h noATjeMHan 
cHAa (noAOH<eHHe 8 ). HaKoneu, Koraa yroA naKAona xpa- 
eKXOpHH K ropHSOHXy CXaHOBHXCH paBHbIM HyAK), AeXHHK 
npHBOAHx yroA axaKH (yMCHbiuaH ero) b cooxBexcxBHe co 
CKOpOCXbK), npHBOAH XCM CaMbIM B paBHOBeCHC AefiCXByK)' 
mne Ha caMOAex chabi (noAOHcenne 9). 

Ecah cKopocxb B HanaAe nexAH dbiAa HeAocxaxoHHa, xo 
caMOAex, npoxoAH noAo^KCHHe BBepx KOAecaMH, na MXHOBe- 
HHe aaBHcaex h aaxeM HanHHaex napauiKDXHpoBaxb na cnn- 
Hy (pHC. 161), noAX-eMHan CHAa cxaHOBHXcn oxpnuaxeAb- 
HOH, AexHHK oxACAHexcH OX cHACHbH H yAepjKHBaexcH Ha 
caMOAexe xoAbKo pomhhmh, a caMOAex, noBepHyBuiHCb 
iioHXH Ha Mecxe, nepexoAHX b nHKHpoBaHHe. B sxom CAy- 
nae nexAH xoxh h noAynaeTCH, ho HenpaBHAbHan, KaK ro- 
Bopnx, c saBHcaHHeM. 

CACAOBaXeAbHO, Ba^KHefilllHM yCAOBHCM BbinOAHeHHH 
nexAH HecxepoBa HBAHexcn naAHHHe AO-cxaronnoS CKopocxH 
B HanaAe nexAH. HanaAbHan CKopocxb AOA>KHa dbixb He 
Menee 2 Vm„„. KypcanxaM odbinno aaAaiox HanaAbHyio cko- 
pocxb, paBHyK) 2,5 — 2,8 Kmhh (na canoAexe Hk-18 — 
240 KMinac, na caMOAexe Hk-11 — 430 kmIhuc). 

OopMa nexAH Ha caMOAexe noAynaexcH He KpyxAOH, a 
neCKOAbKO BbIXHHyxOH BBepx. OdXHCHHeXCH 3X0 XeM, HTO 
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Phc. 161. HeyAaBUiaflca newa — c saBHcaHHCM 


CKopocTb npH nofl-beMe Ha BepuiHHy nexjiH HenpepwBHCi 
naaaer, a axo Beaex k yMeHbuieHHK) pa^ayca KpHBHSHbi 
xpaeKxopHH. Ha BepiiiHHe nexJiH cKopocxb HaHMeHbiuaH 
(npHMepHo paBHaa Vmhh), noaxoMy h pa^Hyc kphbhbhu 
3flecb HaHMeHbm.HH. Bo Bxopofi nojioBHHe nexjiH CKopocxb 
Hapacxaex, h pa^Hyc kphehshh chobb yBejiHHHBaexca. 

BbinojiHeHHe nexjiH. Oepea HaaajioM nexaH aacM no;i- 
Hbift raa, Bean caMOJiex ropHsoHxajibHo, nona cKopocxb He 
BOBpacxex ao aaaaHHofl. 3axeM naaBHo, ho SHeprHHHo 6e- 
peM pyqny ynpaBJieHHH na ce6H, nocxenenno ycKopsH bh- 
^HpaHHe ee, h npoaojiJKaeM BbiSnpaxb ee, noKa caMOJiex 
He nepeftaex b nojioHceHHe BBepx KoaecaMH. Hocae nepcBa- 
aHBaHHH qepea BepuiHHy nexan h nepexoaa b nHKHpoBaHHe 
naaBHo ySnpaeM raa h oxaaeM pyuKy, a saxeM naquHaeM 
iiaaBHo BbiSnpaxb ee na ceSa aaa Bbixoaa hs uHKHpoBaHHH. 
C .npHfiaHJKeHHeM caMoaexa k noaoweHHio ropHsoHxaab- 
■Horo noaexa oxaaeM HewHoro pyqxy -ox cefia h npHSaBaa- 
eM raa. 

Mbi CKaaaaH o6 ynpaBaeHHH asHraxeaeM h pyacM bh- 
CDTbi, HO 3THM €111,6 He HcqepnbiBacxcH ynpaBaeHHe caMO- 
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;ieroM npii Bbuio.iiieHHJi ncT.'Ui. HcKOTopa;i j^aoora iipiixo- 
;iHTC 5 i H Ha jxojwo pyjiH HanpaBJieHHH. 

OpH noMOiUH 3Toro py.iH coxpaHneM uanpaBjieHHc iit) 
.’lera na neiJie (n^iocKOcib nex^an), Koiopoc cipeMHicH iia 

MeHHTb XHpOCKOnHMeCKHH H pCaKTHBHblH MOMeilTbl BHHia, 
a laK^e momcht ot jxePiCTBm CTpy;i BHHia na BepTHKa;ii>- 
Hoe onepeHHe. Ecjih Ha caMo^irxc ctoht bhht iipaBoro 
BpameHHH, TO npn non'beMe na aepiiiHHy hgTcXh iioa aghci - 
BHCM FHpocKonHHecKoro MOMeHxa BHHia caMOJiei 6yACT 
cipeMHTbc''^ aasepHyib enpaeo. OAHa.KO aio CTpeMJicinie 
SyAei BavieiHo lOJibKO b Hanajre nexjiH. C noAi^eMOM k 
B epiuHHe nexAH — no Mepe yseJiHneHHH yxjia axaKH h 
yMGHbllieHHH CKOPOCXH — HaHHHaiOX BCe CHJlbHee B.XHHXb 
peaKXHBHbiH MOMeHT BHHxa H MOMeHT OX AeftcxBHH cxpyH 
Ha BepxHKajibHoe onepeHHe, npHnexi nepshin h3 hhx Kpe- 
HHT caMOJiex eJieeo, a Biopon saBopanHsaei 6Aeeo\ hx 
BAHHHH e OKaBbiBaexcH CHJlbHee bjihhhhh rnpocKoriHMecKoro 
MOMeHxa H no3TOMy coxpaneHHH haockocth neuin ,npH- 
Aep>KHBaeM caMOJiex npaeou nedantio, 

OpH BHHxe JieBoro BpameHHH Hy>KHa iiesan neAajib. 

B cjiynae saBHcanna caMOJiexa na Bepinnne nexjiH cjie- 
ayex npeKpaxHXb BbidnpaHHe pywH na cedn h nayKaib iia 
iieAajib (SespasjiHHHo — KaKyio), mo6hi cKopee cBa,nHXb 
caMOJiex Ha KpbiJio h nepeBecxn na hoc. Kan tojibko caMo- 
.lex nepeHAex na hoc, nocxaBHXb ne^aJiH HeflipaJibHo h Bbi- 
BOAHib caMo.xex hb nHKHpoBaHHH, KaK npH npaBHJibHoii 
iiexjie. 

neperpysKa na neuie He npeBbiuiaex 3,5. Ha BepuiHHC 
neiJiH neperpysKH oSbinno Hex, x. e. aspoAHHaMnnecKan 
narpysKa Ha KpbiJio 6jiH3Ka K xaKOBOH b ropHsoHxaJibHOM 
HOAexe. Ecjih nexjiH c sasHcaHHeM, narpysKa na BepuiHHc 
nexAH noJiynaeiCH oxpnuaxeJibHOH. 

§ 119. rOPKA — AEUCTBHE CMJl M BbinOJIHEHHE rOPKM 

r 0 p K a, KaK noKaabiBaei naaBaHHe, — KpyxoH, ho 
KpaxKOBpeMeHHbiH HOAx^eM caMOAexa c ueAbio Sbicxporo 
iiadopa Bbicoxbi. Ona anajiorHHHa ropKe, KaKyio Aenaer 
aBXOMo6HAb, KorAa BOAHxeAb c pasrofia 6epex KpyxoH 
noA'beM. 

riycTb caMOAex JiexHX ropHSOHxajibHo na MaKCHMajib- 
HOH CKOpOCXH (pHC. 162). EcAH Mb! BHepXHHHO BOShMCM 
pyHKy vnpaBAeHHH na ce6H, xo noAX:>eMHaH CHAa cxaHex 

an 
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Phc. 162. fopKa — ^eHCTBHe ch;i 


6ojibiiie Beca ii noA zieHCTBaeM ueHipocTpeMHitvibHOH ch- 
JIbl, paBHOH paSHOCTH CHJI Y — Gi, XpaeKTOpHH HCKpHBHT- 
CH BBepx. rio Mepe sarHSaHHH xpaeKTopHH cy.MMa TopMO- 
SHIUHX CHJI Q + G2 OKa>KeTCH 6oJIbIlie CHJlbl THPH H CKO- 
pocTb HaHHCT 6biCTpo na^aib, noaioMy 6yAeT naAaib k 
noAxeMHan CHJia, Ho htoSh na HeKOxopoM ynacxKe abh- 
H^eHHe 6bIAO npHMOAHHeHHbIM, nOAX>eMHaH CHAa AOAHCHa 
ocxaBaxbCH paBHOft CHAe Gi, ,no3xoMy npn noA'tCMe na 
ropKy Ha ivirHOBeHHe aaAepncHBaeM pyHxy. TaK kbk cko- 
pocxb naAaex Qbicxpo, xo nepes KopoxKoe BpeMH Mbi aoa>k- 
Hbi nepcBecxH caMOAex b Hop-MaAbHbiH noAex. C axofi 
ucAbK) AaeM pyHKy ynpaBAenHH sHeprHHHo ox 00651, noA'b- 
eMHan CHAa cxanoBHxcH MCHbUie chah Gi h noA AeflcxBHCM 
UeHXpOCXpeMHXeAbHOH CHAbI Gi — Y XpaeKXOpHH HCKpHB- 
AHexcH BHH 3 H caMOAex nepexoAHx b HopMaAbHbift noAex. 
BcACACXBHe yMeHbmeHHH yxAa axaKH CKopocxb Boapacxaex, 
noA'bCMHaH CHAa yseAHqHBaexcH h chabi npHxoAHx b paB- 
HOBCCHe. 

TaKHM o6pa30M, BbinoAHeHHH ropKH HaAO aiiepraq* 
HO B3HXb pyqxy ynpaBAeHHH na ce6H, oAnaKO He pesKo h 
H e cAHiuKOM MHoro, 3 aMeA«^iH 5 i ee ABH)KeHHe na ce 65 i. Oo- 
cAe KpaxKOBpeMeHHOH ocxaHOBKH (.npH AocxHCHyxoM yxAe 
ropKH npHMepHo b 50—55^) aah neperH6a xpaeKxopHH b 
ropHSOHxaAbHvia tbk me aHeprpHHO n nAaBHo AaeM pyqxy 
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or ceoH, oiiHTb 3aMej;iH5i ee .ibh/Kchhu c npH6;ni>KeinieM k 
H cxoAHOMy .noJio>KeHHK). Tax KaK na aecKopocTiioM caMO- 
Jiere ropKa KpaTKOBpeMeHHa, to o6a bth ziBH>KeHHH pyM- 
KOH ynpaBJieHHH (na ce6H h ot eedn) czieAyioT noniH o/uio 
3a zxpyrHM. 

Ecjih Ha caMozieie ctoht bhht npaBoro Bpameiinn, to 
B caMOM Hanajie ropKH noA BJUuniHeM rRpocKonHHecKoro 
MOMeHTa BHHia caMozieT CTpeMHTcn saBepiiyTh BnpaBo. B 
BepxHefi HacTH ropKH, KorAa CKopocTb y/Kc cHJibHo ynajia, 
saMeTHo CKasbiBaeTCJi BJiHHHHe peaKTHBHoro MOMerna bhii- 
Ta, KOTopbiH CTpeMHTCH HaKpeHHTb caMozieT oAeao, Kax 
pas B 3T0 )Ke BpcMH Mbi AacM pynxy ynpaB.ieHHH ot ceSn, 
T. e. onycKaeM -hoc caMOJieTa, h, c.aeAOBaTejibHo, saecb th- 
pOCKOHHHeCKHH MOMCHT CTpeMHTCH BaBCpHyTh CaMO/ICT TO- 
me BAeeo. TaxHM o6pa30M, na BepuiHHe ropKH y caMo-Tcra 
ecTb TeHAeHUHH saBepHyTb h HaKpeHHTbcn bjicbo — iiapii- 
pyeM ee riancHMOM na npaByK) ne^ajib. 

ripH BHHTe JieBoro BpameHHH KapTHHa 6yAeT oSpaTHan. 

HanajibHaH CKopocTb npn BbinoziHeHHH ropKH AOA>KHa 
6biTb He Menee 2 Vmhh‘ HeperpysKa b Hanajie ropKH no 
npeBbimaeT 3. PopKy, Ka,K h Apyrne 4)Hrypbi, cJieAyer Bbi- 
nO.THHTb TOAbKO HU 6e30naCH0U eblCOTe. 

§ 120. BOEBOn PA3BOPOT 

BoeBbiM pasBopoTOM HasbiBaercH 6bicTpbiH paa- 
BopoT' Ha 180 '° c Ha6opoM BbicoTbi (pHC. 163 ). XaKOH pas- 
BOpOT HaCTO npHMCHHeTCH B BOBAyiHHOM 6orO, HOHCMy H HH- 
SblBaeTCH 6oeBbIM paSBOpOTOM. 

MT 06 bI BbinOJlHHTb SOCBOH paSBOpOT, Ha AOCTaTOHHOH 
cKopocTH (KaKOH — cKasaHo HH>Ke) 6epeM pynxy py^eBoro 
ynpaBAeHHH Ha ceSn h BCAeA 3a TeM AaeM iieAazib b cto- 
poHy pasBopoTa, t. e. 3HeprHHHo bboahm caMOJier na 
noA'beMe b rjiy6oKHH pasBopOT. Flo Mepe noA'beMa Kperi 
yBejiHHHBaeTCH, a paAHyc pasBopora cooTBercTBeriHO 
yMCHbuiaeTCH. npHMepHo b cepeAnne pasBopoTa Kpen ao- 
CTHraex MaKCHMajibHofi BejiHHHHbi. B 3tot MOMeHT AaeM 
pyHKy ynpaBJieHHH b CTopony, oSpaTnyio Kpeny, ii «o6paT- 
Hyio» ncAaAb. Opn 3 tom pynKa ocTaeTCH bshtoh na ce6H. 
Kax TOJibKO caMOAei BbipOBHen hb Kpena h bshto HyncHoe 
HanpaBJieHHe nojiexa (oho HcnpaBJinercH sAeponaMH), 
pyAb HanpaBJieHHH h sAepoHbi ctbbhm HeflTpaJibHo h pyn- 
Ky nJiaBHo AaeM ot ce6H. 

TIah coBepmeHHH SoeBoro paaBopora ny>KHa HanaAbHaH 
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Phc. 163 . BoeBoft pasBopoT 


cKopocTb He MCHee 1,7 Vmhh» ho oSbihro KypcaHxaM sa/iH* 
K)T SHaHHTeJIbHO BoJIbUiyiO CKOpOCTb. 

Mto KacaeicH Kpena, to b cepeOTHe pasBopoxa oh mo* 
Hcex 6biTb jiOBeiieH w 70 — 80"^, ho axo BbiroiiHo tojibko b 
TOM cjiynae, ecJiH mh ctbbhm ce6e saziaHy xojibko ^ax 
MO>KHo fibicxpee pasBepHyxbCH, a Ha6op Bbicoxbi nac oeo- 
deiiHO He HHxepecyex. Ecjih n^e, Hao6opoT, hbm Ba>KHo na 
puBBCpoxe HaSpaxb xax moh<ho Sojibuie Bbicoxu, to cjihiu- 
KOM SojibiuoH KpeH H6ueJiecoo6pa3eH, xax xaK c yBtJiHqe- 
HHeM xpena yBejiHHHBaexcH norpe^Han JiJin pasBopoxa 
MOiUHocxb H, cjiejiOBaxenbHo, naCopa BUCOTbi ee MaJio 
ocxaexcH. Ecjih nac HHxepecyioT h Ha6op bhcoth h Sbicx- 
poxa pasBopoxa, xo HaH6ojiee BHroAHHM Sy^ex Kpen b 
60—65^. 

rieperpysKa Ha 6oeBOM pasBopoxe HeMHoro -6ojibiHe, new 
Ka ofiblHHOM BHpa>Ke (npH OAHHaKOBOM KpeHe). 
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FjiaBHoe npeHMymecTBo SoeBoro pasBopoia iiepe^ odbm- 

HbIM paSBOpOTOM COCTOHT B TOM, ^TO CaMOJICT, paSBOpaHH- 
Ba5!cb, B TO >Ke BpeMH HaSHpacT SHawHTeJibHyio BbicoTy, a 
3T0 B 6oeBbix ycjioBHHX HMeoT o^eHh 6o./ibiiioe BHaneHne. 

BTopoe npeHMymecTBo SoeBoro pasBopOTa coctoht b 
TOM, MTO OH nOBBOJIHeT fibICTpee, HBM o6biqHblH paSBOpOT, 
HBMeHHTb HanpaBjieHHe nojicTa na oSpaTHoe. 

§ 121. BBOA B nMKHPOBAHHE M BblBO^ H3 HEfO. 
nOTEPH BbICOTbl HA BbIBOAE 

Bboa caMOJieTa b n h k h p o b a h h e b OTHouieHHH 
TeXHHKH BbinOJlHeHHH HO npCACTaBAHeT TpyAHOCTeH. Oh mo- 
>KeT 6biTb coBepuieH c npHMOjiHHeHHoro noJiCTa h c pasBo- 
poTa nyTeM CBajiHBaHHH caMo.ieTa na KpbiJio, mto name 
npaxTHKyeTCH. Mh paccMOTpHM bboa b riHKHpoBaHHe c 
iipHMojiHHeHHoro nojieTa. B 3tom cjiynae bboa Mo>KeT 6biTb 
n Ji a b H bi M H pesKHM. Pa36epeM cnanajia nepBbift. 

nyCTb CaMOJICT JICTHT ropHSOHTaJIbHO C HCKOTOpOH CKO- 
pOCTbK) H CHAbI HaXOAHTCH B paBHOBBCHH (pHC. 164, a). 
Hah BBOAa caMOAeTa b HHKHpoBaHHe cAeAyeT, oneBHAHo, 
yMeHbiUHTb noA'beMHyio CHAy. OosTOMy, npHKpbiB Apoc- 
ceAb, AaeM HAaBHo "py^Ky ynpaBAeHHH ot ceSn, t. e. yMeHb- 
HiaeM yroA aTaxH. BcAeACTBHe SToro noAT^eMHan CHAa 
yMCHbuiaeTCH, cTaHOBHTcn MCHbuie Beca, h hoa AeHCTBHeM 
ueHTpocTpeMHTeAbHOH cHAbi Gi — Y rpaeKTopHH noAeTa 
HaHHHaeT HCKpHBAHTbcn BHH3. EcAH SoAbuie ASTb pyHxy 
OT ceSn, TO moh^ho noAyqHTb yMeHbuieHHe noA'bOMHOH cHAbi 



Phc. 164. Bbc.i crMo.ieia b iiUKHpoBafine: « — n;iaBHbiH; 6 — pesKiiii 
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.10 Hynji; Toraa ueHTpocxpeMHiejibHoft cHJiofi hbhtch CHJia 
Bcca 0 , a saieM ee cocTaBJiaromafl Gj. /Ipyraa coctaBJiHio- 
maa Beca — cnjia G 2 , HanpaBJieHHaa no KacareJibHOH k 
KpHBOH (Tonnee roBopa, paanocxh chji G 2 — Q), hejihcxch 
ycKopaioinefl cHJioft. 

Ho Mepe yBenHMeHHn HaKJiona xpaeKXopnn CKopocxb 
nHKHpopaHHa'Synex napacxaxb, xan kbk CHJia G 2 yBCJinnH- 
BaexcH, a CHJia Gi — ueHxpocxpeMHxejibHan CHJia — yMenb- 
uiaexcH, cJieflOBaxejibHo, xpaeKxopHH nonexa fiynex bh- 
npHMJiHXbCH. C napacxaHHeM cKopocxH ;io6oBoe conpoxHB- 
jieHHe Q 6ynex Bospacxaxb, xopMosa ABH^KeHne. Kan xojib- 
KO 6yjex flocxHrnyx Hy>KHbift yroji nnKHpoBaHna 0, saaep- 
HiHBaeM pyany ynpaB^ienna h aance nyxb-nyxb 6epeM ee na 
ce6a (nxoSH Bwnepscaxb npHMOJiHHeftnocxb xpaeKxopnn). 
Ecjih 3 X 0 X 0 ne aejiaxb, xo yroji axann, see Bpevia yMenb- 
maacb, nepeA.iex sa yro^ axann HyjieBon nonTjCMHon cH.ribi; 
BcneiicxBHe axoro noHBHxcn oxpHuaxeJibHan non'beMHan ch- 
.la, neflcxByioinan na aepxnioio noBepxnocxb KpbiJia 
(pwc. 164,6), H noa aeficxBHeM ee xpaeaxopna eyaex Barn- 
Saibca najibuie, x. e. caMOJiex nepeftnex b oxpHuaxeJTbHoe 
nuKHpoBaHHe. 

Ec.ih BJia BBOA3 caMOJiexa b nnKHpoBanne mu aaeM 
SHepxHHHO pynKy ynpaBJieHna ox ce6a, ^o bboa noJiynaercH 
pesKHM (pnc. 164,6). B axoM cJiynae yron axann peaxo 
yMenbUiaexcfl ao SojTbuioro oxpnnaxeJibHoro, nofl-beMHafl 
CHJia cxaHOBHXCH xaK>Ke oxpnuaxeJibHofl, uenxpocxpeMH- 
xenbHOH CHJioH HBHxca yjKe cn.ia Gi-|-y. 3to yMenbuinx 
paanyc kphehshu xpaeKxopnn, n ona peano naornexen Bnna. 
no 3 XOMy, KaK xo,abKo 6yaex nocxurnyx HyjKHun yron nn- 
KnpoBaHHH, Mbi flojDKHbi HeMHOxo Baflxb pyHKy na ceSn, 
HHane caMOJiex nepefinex b oxpnuaxejibHoe nnKHpOBaHne. 

Hxo omymaex JiexnnK npn bboao caMonexa b nnKnpoBa- 
nne? 

ripn nJiasHOM bboac oh nyBcxByex Ka>KymeecH yMe“v 
luenne Beca, x. e. nacxHMHo xepnex oinymenne BecoMoci i. 
rio Mepe yBennHCHna naK/ioHa xpaeKxopnn bhh3 oSnapy- 
)KHBaexcfl paaHHua b ycKopennax xejia aexHHKa n caMoae- 
xa. ycKopenne caMOJiexa yMeHbuiaexca (BcaeacxBne poexa 
,xo6oBoro conpoxnBJieHHH), xorna KaK xejio JiexnnKa, ne nc- 
TibrxbiBaK)U],ee conpoxHBJiennH Boaayxa, cxpeMHXCH nanaxb 
c fiojibuiHM ycKopenneM (noaxoMy y jiexnnKa noflB,riHexca 
cxpeMJieHHe Ba,JiHXbca na npH6opHyio flOCKy). 

ripn pesKOM BBOAC caMO,aexa b nnKHpoBanne aexanK 
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WOJX AeHCTBHeM CHJIbi 
HHepuHH orjxejinercn ot 
cH/ieHbH, H ecJiH 6bi ne 
peMHH, TO OH BbinaJI 6h\ 

H3 caMOJieia. Omyme- 
HHe, HcnbiTbiBaeMoe hm 
npH 3T0M, HenpHHT- 
HO. 

OeperpysKa ripn 
HJiaBHOM BBOAG B HHKH- 
poBaHHe MCHbuie cahhh- 
Ubi, npH pesKOM BBo/ie 
noJiynaeTCH oipnua- 
leJibHan neperpysKa. i 

B npaKTHKe bboa ca* 

MOACia B HiHKHpoBaHHe Phc. ) 55. BbiBOA caMOJieia II3 nuKupo- 
o6bI4HO npOHSBOAHTCH C BaHll I H nOiepH BblCOTbl Ha BbIBOAe 

pasBopoTa, TaK nan 

HHKHpOBaHHe BblHOAHHeTCH HB KBKyiO-TO UGAb, a BHAGTh GC 
npH BBOAG C npHMOH HeB03MO>KHO. KpOMC TOFO, OpH BBOAG 
c pasBopoTa caMOAex MeHbiue repneT BbicoTbi h cKopocTi> 
HapacTaeT He tbk 6biCTpo, kbk npH bboag c npHMOH. 

Tenepb o bbiboag hs nHKHpoBaHHH. Tbk ksk npn nn- 

KHpOBaHHH nOAT>eMHaH CHAa OAeHb MBAa HAH COBCeM OT- 
CyTCTByeT, to AAH BbIBOAa CaMOAeia H3 nHKHpOBBHHH HaAO 
yBeAHHHTb nOA'bGMHyiO CHAy, yBeAHHHB yrOA aTBKH, T. e, 
B3HTb pyHKy HB ce6H. Bo3pacTaH, noAT^eMHan CHAa CTaHo- 
BHTCH 6oAbme CHAbI BCCa (pHC. 165), H nOA AGHCTBHGM UGHT- 
pOCTpeMHTGAbHOH CHAbI Y — Gj TpaGKTOpHH HCKpHBAAGTCJI, 
HOCTeneHHo nepexoAH b ropHsoHTaAbHyio. M hgm 6oAbiue 
B3HTa pyHKa Ha ceSn, tgm 6oAbme Syagt ueHTpocipeMH- 
TGAbHBH CHAa, T. G. TGM MCHbUie HOAyHaTCH paAHyC TpaGK- 
TOpHH H nOTepH BblCOTbl HB BbIXOAG H3 HHKHpOBaHHH. Oa- 
HBKO 3AGCb HpHXOAHTCH COfiAIOABTb OCTOpOJKHOCTb, HO- 

CKOAbKy 6oAbmoe yBeAHHeuHe noA'bGMHOH chah bgagt k 
6oAbuiHM neperpysKaM. 

ripH BbIBOAG CaMOAGia H3 HHKHpOBaHHH CAGAyCT HAaBHO 
BbiSnpaTb pyHKy ynpaBACHnn Ha cgSh. 

rioTepH BblCOTbl Ha BbiBOAe. Ha npaxTHKe fioAbuioe 3Ha- 
HGHHe HMGGT HOTCpH BblCOTbl HB BblBOAG CBMOAGTa H3 HHKH- 
poBBHHH (nanpHMep, ,npH HenpoHSBOAbHOM uiTOHope Ha Ma- 
AOH BbicoTe). BancHo, kohghho, htoSh noTepn Bbicoibi 6bi- 
AB KaK mo>kho MCHbuie, oahbko Aa>Ke npH rpaMOTHOM nii- 
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;iOTHpoBaHHH caMOJieia OHa aasHCHT ox paaayca kphbhs- 
Hbi xpaeKTopHH nojiexa npH Bbixope caMOJieia H3 nHKHpo- 
BaHHH (pHC. 165 ), a papHyc saBHCHX ox CKopocxH nHKHpo- 
BaHHH. rpy6o MOXiHo c^Hxaxb, qxo xepfleMasi na BHBoae bh- 
coxa paBHa papHycy BbiBopa. OopMyjia paanyca flo- 
BOJibHO cjiojKHa, xaK KaK OH no,nyHaexcfl nepeMCHHUM. Ec,aH 
CKOpOCXb nHKHpOBaEHH HC HpeBbllUaeX 2Vumt TO paflHyc 
Bbl'BOaa MOJKHO BbIHHCJIHXb HO CJICayiOmefl npHSjIHJKCHHOft 
4)opMyjie: 

/?b„b= ^ ( M ), 

TAe ViiHH — MHHHMajibHaa CKopocxb caMOJiexa b km / hoc . 

Ecjih CKopocxb nHKHpoBaHHfl 6o,abUie V„„„, to papHyc 
BHBOAa MOHiHo OHpeAeJiHXb no xaKoft ,npH6,nH*eHHofl 
Myjie: 

2 V 

~ 127 {n — 0 .^ 

r^e V — CKOpOCTb nHKHpOBaHlUI B KMIhUC', 
n — npeAejibHo AonycTHMan neperpysKa. 

Hb npHBe;xeHHbix ^^opMyji hcho, ^to c yBCJiHHeHHeM cko- 
pocTH nHKHpoBaHHH pa^Hyc BbiBOAa cHJibHo yBeJiHWHBaer- 
C 5 T, T. e. noTepH Bbicoibi Ha BbiBo;ie 6 bicTpo pacTer. 

§ 122. HEPEBOPOTbl HEPE 3 KPblJlO — UlTOnOPHblE 
H ynPABJIHEMblB 

nepeBopoxaMH nepes Kpbijio HasbiBaKDTCH 
(J)Hrypbi, npH Koropbix caMOJier nepeBopaMHBaeicH (Bpa- 
maexcH) BOKpyr jihhhh HanpaBJieHHH nojiexa. Ho GnocO'6y 
BbinojiHeHHH H xapaKxepy BpameHHH caMOJiexa nepeBopoxbi 
Hepes KpbiJio pa3;iejiHK)xcH na m x o n o p h bi e, hjih 
S bicxpbie, H y .n p a B Ji H e M bi e, hjih MejiJieHHbie. 

nepeBopoxbi Hepes KpbiJio pasACJinioxcH Ha npocxbie (op- 
OTHapHbie)*, Koriia caMOJiex noBopa^HBaexcH BOKpyr jih- 
HHH nojiexa na 180 ^, h ABOHHbie, KorAa caMOJiex noBopaHH- 
BaexcH Ha 360 "^. 

npH npocxoM (opAHHapHOM) mxonopHOM nepeBopoxe 
(pHc. 166 ) caMOJiex, noBepHyBUiHCb hb HopMajibHoro noJio- 
>KeHHH B nojioHceHHe Bsepx KOJiecaMH, nepexoAHx b hhkh- 
poBaHHe H saxeM bhxoahx b HopMajibHbifi nojiex b nanpaB- 

* OpAHHapHblH — OT JiaTHHCKOrO C.fIOBa «OpAHHapHyC» — o6bIK- 
HOBeHHWH, npOCTOH. 
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Puc. 166. OpAHHapHbiH (npocTOH) LUTonopHWH nepeBopoT nepej 

KpblJIO 


jieHiiH, o6paTHOM TOMy, B KHKOM Jiexeji paHbUie. B npaKiH- 
Ke ary (Jinrypy o6biqHo nasbiBaiOT npocio nepeBopoxoM Me- 
pea KpbiJio. 

np.H .^BOHHOM mxonopHOM nepeBopoxe caMOJiex, noBep- 
HyBiuHCb B nojio^CHHe BBepx KOjiecaMH, npoAOJi>Kaex spa- 
u;eHHe h, OKaaaBuiHCb cHosa b Hop.MajibHOM nojio^eHH'H, 
npoAO^>Kaex nojiex b xom HanpasjieHHH, b KaKOM Jiexe:i 
panee. To >Ke caMoe Mbi Hueeu h npH ynpaBJiHCMOM aboh- 
HOM nepesopoxe. B o6ohx cjiyqanx na npaiKXHKe axy ^nry- 
py HasbiBaiox «6o^koh». 

PaccMoxpHM CHaqajia mxonopHbie nepeBopoxbi. 

^Ha luxonopHbix. nepesopoxax caMojiex Bpamaexcn no 
xoH npH^HHe, nxo KpbiJio naxoAHXCH na peH<HMe caMoapa- 
meHHH (xaK na mxonope). Bpamenne Kpbijia nponcxoAHX 
BCJieACTBHe xoro, nxo npn KpHxnnecKOM yrjie axaxn (hah 
6oAbmeM), KOXAa npoHCxoAHX cpbis noxoKa, KpbiAO ne xoAb- 
Ko He npoxHBOAeficxByex BpaiAennio, a, naoSopox, caMo 
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CTpeMHTCfl nepefliH bo BpameHne. B 3tom h saKJiio'iaeTCH 
npHHUHn mxonopHbix nepeBopoxoB, Ha stom ocHOBana h 
XeXHHKa BbinOJIHeHHH HX. 

npH BbinOJIHeHHH mxonopHbix nepeBopoxoB JiexHHK Ha 
HyKHOH CKOpOCTH TOpHBOHXaJIbHOrO HOJICXa (KaKOft — CKa- 
HceM jiajiee) Aaex nenajib ;io oxKasa b JKeJiaeMyio cxopoHy 
fipameHHH h onHOBpeMeHHo Sepex pynxy ynpaBJiCHnn na 
ceSn H B cxopoHy nepeBopoxa (AHaronaJibHoe ABHHceHHe 
pynKofi). CaMojiex 6bicxpo yBeJinnHBaex yroji axaKH AO 
KpHXHMecKoro, H, cjieAOBaxejibHO, KpbiJio nona^aeT b ofijiacxb 
caMOBpameHHH, neMy cnocc6cxByex nojiojKeHHe pyjin na- 
npaBJieHHH. CaMOJiex HanHHaex BpamaxbCH h npOAOJixcaex 
BpameHHe jxo xex nop, noKa JiexnHK jiepxcHX pyjiH b yKa- 
saHHbix nojiOH<eHHHX H noKa caMOJiex He noxepHex CKopocxb 
(xoraa oh nepeftAex b o6binHbiH mionop). Ecjih Hce jiexHHK, 
He aoKHAancb noxepH cKopocxH, b Hy>KHbiH momchx nocxa- 
BHX pyjiH B oSpaxHHe nojioJKeHHH, xo caMOjiex cBoeBpeMen- 
ho npeKpaxHT BpameHHe, nxo h neoSxoAHMO jiJisi BbiBOAa 
MauiHHhi B HopMajibHbiH HOJicT. Bo BpeMH BpaiucHKH yroJi 
axaKH 6ojibmoH h Jio6oBoe conpoxHBJieHHe BeJiHKO, nosxo- 
My CKopocxb naaaex onenb Sbicxpo. 

OxcioAa cjieiiyex, nxo ajih ocymecxBjieHHH nepeBopoxa ne- 
oSxoAHMa AociaroHHaH HanajibHaa cKopocxb — xcm 6ojib- 
man, neM 6oJibuiee hhcho pas mbi xoxhm nepeBepayxbCH. 

XtjiH npocxoro nepeBopoxa Aocxaxonna cKopocxb, paBHan 
1,5 Vmhh (mokho Hd^HHaib ^^HFypy H Ha SoJibmefl CKopo- 
cxh). npH xaKOH cKopocTH xopHBOHxajibHoro noJiexa 6epeM 
njiaBHo, HO 9 HeprH 4 H 0 py^xy ynpaBJieHHH Ha ce6H h oaho- 
BpeMeHHo AaeM sHeprHHHo neAajib (ao oxKaaa) b cxopo- 
Hy nepeBopoxa. Kax xoahko caMOAex HanHex nepeBOpaMH- 
BaxbCH Ha cnHHy, apHKpbisaeM ras h AaeM ofipaxHyio ne- 
AaAb, nocjie nero caMOAex npeKpamaex BpameHHe h nepe- 
xoAHx B nHKHpoBaHHe; roPAa cxasHM neAaAb HeflxpaAbHo h 
nAaBHO BbIBOAHM MamHHy B HOpMaAbHblfi nOAeX, npH6aBAHH 
ras. Mxo6bi bbihxh xohho b HanpaB/ieHHH, otipaxHOMy xoMy, b 
K aKOM AexejiH ao nepeBopoxa, hhao BOBpeMH Aaxb «o6paT- 
Hyio» neAajib. B sxom xpyxHocxb BunoAHeHHH $Hrypbi, no- 
cKOAbKy caMOJiex BpamaercH Sbicxpo h HCKOxopoe BpeMH 
npoAOAH^aex Bpamenne no HaepuHH h nocJie xoro, Kax mm 
Ahah «o6paxHyK)» neAHAb. 

ZIah ABOHHoro mxonopHoro nepeBopoxa Hyaena nanaAb- 
Han cKopocxb, pasHan He Menee 1,81/mhh» a aboAhoS 

^6onKH» — 2,4 Fmhh- B o6ohx CAynanx xexHHKa BbinoAHe- 
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IlHH IIOMTH ra >Ke, >IT0 H Iipn IipoCTOM IIL'pCBOpore, C Klli 
iHUib pasHHuen, 4 to «o6paTHaH» nefla.ib ;iaeTc>i iic 
Toraa, Korfla caMOJier nepeBopa^HBaercH na ciimiy, a d 
TOT MOMCHT, KOTiXa OH npH'6jlHH<aeTCH CHOBa K HOpMa.TbHO- 
My no,ao>KeHHio. 

lilTonopHbie iiepeBopoTfai HHoraa }ie yaaioioi, ran Kan 
He Bce caMo.neTbi oxotho aejiaior lUTonopHbift iiepeBopor 
(nocKOJibKv He Bce ca.MOJieTbi oxotho jiejiaioT uiToiiop). 
«BoHKa» H Te.M SocTee «HBOHHan 6oHKa» nacTo He yAatoicsi 
eme noTOMy, hto Bc.Te;iCTBHe So.abuioro yr.ia araKii chmo- 
.aei GbicTpo repaeT CKopocTb, a ec.iH HaHa.TbuaH cKopocn. 
obi.ia HeAOCTaTOHHa h.ih bboji b nepenopoT Sbi.i Bbiiio i- 
HCH HCAOCTaTOHHO 3HeprHHH0, TO CKOpOCTb najaeT HaCTO.Ii)- 
KO, MTO caMo.ieT y>Ke He Mo^eT BepHyibca b iio..io>Keinie 
MOpMa.TbHoro nojiexa. 

Heo6xoflHMOCTb aanaTb So^ibrnyio iiaMa.ibHyio cKopucri. 
(.VKaaaHHyK) Bbime) Be^eT k TOMy, mto nojiyMafOTCH do.ih- 
lUHe neperpysKH, yTOMHTejibHue ;i.th .neiHiiKa. Flo ji hm 
npHHHHaM flBOHHbie lUTonopHbie nepeBopoTU (h tom 5o,iee 
«JIBOflHbie 6 oHKH») BbinOJIHHK)TCfl pCAKO. 

Maiue BbinoJiHHiOTCH ynpaBjiacMbie iiepeBoporbi, m 

HMeiourHe yKaaaHHbix He^ocTaTKOB. 

BnemHee OTjiHHHe ynpaBjiHCMoro nepesopoTa ot iuto- 
nopHOro COCTOHT B TOM, HTO CaMOaCT He OBHCblBaeT eilH- 
pa.Tb, a BpdiuaeTCH sanpyr CBoeft och (pHc. 167). 

ynpaBaaeMbie nepesopoTbi BbinoaHHioTCH ripn Ma.ibix 
yraax aTaxH, h aeTHHK caM Bpamaer MauinHy c iiOMomiao 
3aepoHOB. npH 3T0M Bpaii],eHHe npoHcxoaHT .Me^aeiinee, 
’leM Ha uiTOHopHOM nepeBopoTe, tbk kbk Ha Maabix h cpe.i,- 
KpbiJio npoTHBOAeficTByeT Bpamemno 
(S yu). BpamaH caMoaeT sjiepoHaMH, aeTHHK bo BpeMsi iie- 
peBopoTa BbiHyjKfleH ynpasjiHTb caM0.aeT0M, t. e. aeftcTBo- 
BaTb pyaeM bhcoth h pyjieM HanpaBJieHHH, x[To6bi nvicM 
HSMeHeHHH noA-be.MHOH CHJIH Kpbuaa h Sokoboh CHJlbrchH)- 
3ejiH>Ka coxpaHHTb HanpaBaeHHe noaeTa h yiiep>KaTb ca- 
MOaeT OT :CHH>KeHHH. Ba>KHO, tIT06bl paBHOaeHCTBVIOIlUUI 




A 

— 


^ 7 




P»c. 167. iJBoiiHoft ynpaejiaeMbift nepeBopor Mepe.? Kpbi.io - - «6().iKa 
21 3aK. 253 ^ 
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.nOfl’bCMHOH CHJlbl Y H SOKOBOft CHJlbl Z (CM. pHC. 150) OCTB- 
Bajiacb BepTHKajibHofi h no bosmojkhocth paBHon Becy ca- 

JIjih BbinojiHeHHH (^Hrypbi ^lernHK naer neaajib h pynKy 
ynpaBJiCHHH b CTopony nepesopora, ojiHOBpeMeHHo epa 
pyMKy HCMHoro Ha ceOa (flHaroHaJibHoe aBHHceHHe). Koraa 
caMOJieT noBepneTCH BOKpyr npoaoJibHofi och npHMepHO na 
270°, ,neTnHK flae? «o6paTHyK)» nenaJib h pyany ot ceOH 
3a HeflTpa^nbHoe nojioaceHHe h b cxopoHy, oOpaTHyio Kpeny. 
C npeKpameHHCM BpaiueHHH pyjin cxaBHica b HCHtpaJibHoe 
no;io*eHHe. 

ynpaB,naeMbifl nepcBopoT mo>kho Bbmo,nHHTb kbk Ha 
HeKOTopoft cpeaneft cKOpociH (okojio 2V„„„), xan h na 
goJibuiHX CKOpocxHX. OHxypa He naex snaaHxeJibHbix nepe- 
rpyaoK h Momex 6bixb BunojineHa nponsBOJibHoe hhcjio pas 
(flBOHHaa H MHoroKpaxHbie «6 oh:kh»). 

B BaKJiioaeHHe saMexHM, nxo ynpaBJiaeMaa «no;iyDon- 
Ka» cooxBexcxayiomaH npocxoMy uixonopnoMy nepeBopoxy, 
KaKcaMOCXoaxejibHaa (jjHxypa He aejiaexca, a npHMenaexca 
H,aH B KOM6HHauHH c nexjiefl Hecxepoaa, hjih >Ke flJia ne- 
pexofla H3 HopMaJibHoro nojiexa b nepeBepnyxbiH. 

§ 123 . nojiynETJiji hectepoba 

no.nyneTJiefl Hecxepoaa nasHBaiox (JiHrypy, 
noeiicxaBAHiomyK) co6oft KOM6HHauHK) nexJiH Hecxepoaa c 
nepeBopoxoM aepes KpuAO (pnc. 168). Onrypa HMeex ue- 
jibio 6bicxpoe HSMeneHHe HanpasjieHHH no.nexa na oOpax- 
Hoe c oAHOBpeMeHHMM Ha6opoM Bwcoxbi, MXO HMeex eoJibuioe 

SHaneHHe b bosaviuhom 6010. n 

Haannaiox 4)Hrypy xax JKe, kbk nexAW HecxepoBa, a 
KOFAa caMOAex oKasbiBaexca b noJio>KeHHH BBepx KOAecaMH, 
AeAaiox nepeBopox qepes KpuAO («noJiy6oqKy») h BUBOAax 
MaiuHHy B HopMajibHUH noAex b nanpaBAeHHH, oOpaxHOM 
npe»HeMy. HepeBopox na BepiiiHHe nexAH («noJiy6oqKa») 
Awaexca HAH uixonopHbift, x. e. na 6oAbmoM yr^e axaKH, 
KorAa BpameHHe Aocxnraexca nyxeM oxHAOHenna pyAa na- 
npaBAeHHH, hah ynpaBAaeMbiii, x. e. na MaAOM i^Ae a^aKH, 
KoxAa BpameHHe ocymecxBAaexca BAeponaMH. Bo Bxop 
CAvaae aoxahk, HaanHaa nepeBopox BAeponaMH, OAHOspe- 
MeHHO Aaex pyaxy ynpaBAenaa ox ce6a, axoSu yMeHbiuHXb 
yroA axaKH. FIocAe nepeBopaaHBaHHa AexaHK yAepJKHsaex 
MaUIHHy pyAHMH B rOpHSOHXaAbHOM nOAO>KeHHH. 
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Phc. 168 . riojiyneijin Heciepona 


OCHOBHbIM yCJIOBHeM, Heo6xo;iHMbIM AJIH TOrO, MT06bl 
nojiyneic/ij! HecxepoBa y.aajiacb, HBJiHeTCH ^locxaTO^Han cko- 
pocxb nepeA HaqaJioM (J)Hrypbi. KaKOBa >Ke AOJi>KHa 6bixb 
3xa HaqajibHan CKopocxb? 

B cjiynae HopMaJibHofi nexJiH Hecxeposa CKOpocxb na 
BepiiiHHe nexjiH naAaex npHMepno ao MHHHMaJibHOH. Ho aa 
XaKOH CKOpOCXH UIXOnOpHblH nepCBOpOX CAGJiaXb HeAbBH, a 
Hy>KHa cKopocxb He Menee 1,5V'm„h- Tcm 6o;iee • HejibSH 
CAejiaxb Ha MHHHMajibHOH CKopocxH ynpaBAHeMbiH nepeso- 
pox, xaK KaK OH BbinoJiHHexcH Ha cpeAHeM yr;ie axaKH, 
cAeAOBaxejibHo, na SHaaHxeJibHOH cKopocxH. HoaxoMy, 6y- 
AeM JiH Mbi Aejiaxb mxonopHbifl hjih ynpaBjiaeMbift nepe- 
Bopox, B o6ohx cjiyaanx AOjiH<Hbi HMexb CKopocxb He Menee 
Ho, Hxo6bi nojiyHHXb xaxyK) cKopocxb na Bep- 
uiHHe nexAH, Heo6xoAHMo HMexb nepeA naaajioM (j)Hrypbi 
SoAbuiyio CKopocxb, HeM xa, Koxopaa xpe6yexcH a^h nex- 
JiH HecxepoBa, a hmchho: okojio 2,8 Vmhh- EcxecTBenno, hxo 
H neperpysKa noaxoMy nojiyaaexcH SHaaHxeAbHo SoAbmeH, 
HCM npH HopMajibHOH Hexjie, H Aocxuraex 4,5 — 5,5. 

§ 124 . nOBOPOT HA POPKE 

rioBopoxoM Ha ropKe aasbiBaexcH (J)Hrypa, 
npeAcxaB./iHioiJAaH co6oh KOMSHnauHio ropKH h pasBopoxa 
c naAeHHeM na Kpbijio a HHKHpoBaHHeM b cxopoay, o6pax- 
HyK) nepBOHaaajibHOMy HanpaBJieHHK) nojiexa (pHc. 169). 

OHXVpy BbinOJIHHIOX odbIHHO C HaaaJIbHOH CKOpOCXblO 
oKo,jio 2,5 Kmhh- Ha xaKofl CKopocxH aaqHHaeM ({)Hrypy, khk 
ropKy, c yrjTOM 50 — 60^. Koraa CKopocxb aa ropKe ynaA^x 

m 
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Phc, 169 . rioBopoT Ha ropKe 


npHMepHo flo 1,41^ nJiaBHO, ho ycKopeHHO AaeM nefla^b 
B CTopoHy weJiaeMoro paasopoTa, a pyMKy — no AHaronaJiH 
OT ce6H H B cTopoHy, oSpaTHyio paaBopoxy, c uejibio npefl- 
OTBpaxHTb BHXOfl caMOJiCTB Ha nJiocKocTH ropKH H onpoKH- 
flbiBaHHe Ha cnHHy. Kan xoJibKO nanox caMOJiexa Jiawex na 
ropnaoHX, HanHHaeM nJiaano ySaBJiaxb raa h HaJKHMaeM 
nejiajib b cxopoHy paaBopoxa, ycKopaa 3xhm naacHHe caMO- 
.lexa Ha KpbiJio h bxoa b nnKHpoBanne. IlpH Bxofle b hhkh- 
poBaHHe raa aojihcch 6bixb y>Ke y6paH, pyjiH b HBHxpaJib 
HOM noJiomeHHH. 

riHKHpOBaHHe npOHaBOflHXCH B HJIOCKOCXH XOpKH. BbIBOfl 
caMOJiexa Ha nnKHpoBanna b ropnaoHxaJibHbiH nojiex 
o6blHHbIH. 

s IM HEPEBEPHyTMH nOJlET 


nepeBepnyxbiM nojiexoM HaabiBaexca nojiex 
caMOJiexa b nojioHceHHH BBepx uiaccH npn GojibiuoM oxpn- 
uaxeJibHOM yrjie axaxH, Koraa na caMOJiex jieiicxByex oo- 
paxHaH nofl-beMHan CHJia, x. e. KPbiJio HMeex oxpHuaxeJibHyio 
Harpyaxy (pnc. 170 ). IlocjiejlHee oGcxonxeJibcxBO h hb- 
jiHexcH npnaHaKOM nepeBepHyxoro nojiexa (a He caMO no 
ceOe nepCBepHyxoe noJio>KeHHe caMo.xexa, xax Kax b ne- 


324 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 




Phc. 170. riepeBepHyibiH ropH 30 HTa;ibHbiH hojict 
H neT.nH HecTepoBa b riepCBCpHyTOM no.ierc 


KOTopbix cjiyqanx, iianpHMep Ha neuie HecrepoBa, caMo- 
.'lei MO>KeT HaxoAHTbCH B nepeBepHyioM nojio>KeHHH h npn 
npHMOM /leflCTBHH HOA'beMHOH CHJIbi) . 

riepeBepHyibiH nojiex MO>KeT 6biTb ocymecxBJieH Kax no 
npHMOJIHHeHHbIM XpaeKXOpHHM, XaK H no KpHBOJIHHeHHbIM. 
CxeMbi CH.x, AeHcxByiomHx Ha caMOJiex npn nepeBepnyxbix 
noaexax, ocxaioxcn xe me, nxo h npn cooxBexcxByioiAHX 
HopMa.xbHbix nojiexax. 0,AHaKO BCJieacxBHe o6paxHoro jieik- 
CTBHH noA^beMHOH cHJibi nepeBepHyxbiH no.aex HMeex pn;i 
oco6eHHOcxeH. 

1. B nepesepHyxoM nojiexe Kpbxao pa6oxaex o6paTHOH 
cTopoHOH, X. e. B HeBbiroAHbix aspoAHHaMHnecKHx ycJiOBH- 
Hx (Majibie Cy H SojibiUHe c^)- yxyAiueHHe aapoAHHaMHne- 
CKoro KanecxBa bcaox k CHH>KeHHK) .xexHbix KanecxB caMo- 
:iexa. 

2. ynpaB.ieHHe caMOJiexoM b iiepeBepHyxoM no/iexe H 3 - 

MeHHexcH. JlexHHKy npnxoAHxcH AeJiaxb o6paxHbie ABH>Ke- 
HHH pynKOH ynpaBJieHHH h x. e. jiJin yBejinne- 

HHH yxjia axaKH npnxoAHXcn AaBaxb pynxy ox ceSn, a 
yMeHbuieHHH — • 6paxb na ce6H; jxjih HaKpeneHHH caMOJiexa 
BnpaBo — oxKJioHHXb pynxy bjicbo, ajih HaKpeneHHH B;ie- 
Bo — oxKaoHHXb ee BnpaBo; a^hh noBopoxa caMOJiexa Bnpa- 
BO — Aasaxb jieByio neAaJib, noBopoxa BjieBO — npa- 
ByK) neAajib. 

3. noAO)KeHHe aexHHKa, koxopbih bhchx na peMunx 
BHH3 rojioBOH, oHeHb xHHceJioe H xpe6yex xpeHHpoBKH. Oco 
6eHHo xH>KeAbi ({)Hrypbi b nepeBepHVTOM no.io>KeHHH 
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(pHc. 170, cnpaBa). ripn stom neperpysKH nojiyuaioTCH ot- 
pHuarejibHbiMH h, c^ieflOBarejibHo, ,/ieTiiHKa He npHJKHMaer 
K CHAeHbK), a, HaoSopoT, BbiOpacbiBaex h 3 caMOJiexa. Ox- 
cioaa HCHo, Hxo nH;ioxcKHe peMHH irojiHCHu oSjiaflaxb 6o;ib- 
uioft npoHHOcxbio H njioxHO npHJieraxb k xe,fiy, a neaajiH 
ycxpoeau xan, Hxo6bi moh<ho 6bi,no npHKpennxb k hhm hoph 
JiexHHKa. 

4. ZIjih fljiHxejibHoro nepeBepHyxoro nojiexa Heo6xoflH- 
Mbi cneuHajibHbie Mepbi ana oOecneneHHH HopMajibHoii 
paSoxbi ABHxaxejiH, Koxopwe CBOflaxca k xosiy, qxoOu hh- 
xaHHe ropioHHM h CMaaoHHbiMH B nepeBepHyxoM no,nexe ne 
Hapymajiocb h Hxofibi dbijia ycxpaHena bosmo^hocxb bbijih- 
BaHHH ropioHero h 3 danoB. 

riepexofl, H3 HopMajibHoro nojiexa b nepeBepnyxbiii mo- 
>Kex dbixb cji,e,aaH pasjiHHHbiMH cnocodaMH. HaHdojiee y/io- 
den nepexoA c ynpaBjineMoro nepesopoxa hjih Hce c nojiy- 
nexjiH HecxepoBa, ho npH BxopoM cnocode HanajibHan cko- 
pocxb flo^ajKHa dbixb xaKOBa, Hxodbi na BepiUHHe nexjiH cko- 
pocxb OKaaajiacb AocxaxoHHoft ana nepeBepHyxoro nojiexa. 
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'^ACTb BTOPAfl 


STAT 


OCOEEHHOCTH TEOPHH nOJIETA 
H IIMilOTHPOBAHHfl PEAKTHBHbIX CAM0J1ET0B 


riojiBeKa HasaA HaHSojibiiia^ CKopocTb nojiera na ca- 
MOJTeie He npeBbiuiaJia 100 kmIhuc, a b Hame speMH OHa ne- 
peBa,7THJia sa 2000 KMlnac. 

3tOT HHieHCHBHblH pOCT CKOpOCTH HOJieTa MO>KHO pas- 
;iejTHTb Ha HBa nepHO/ia. B nepBbifi, HaH6oJiee iUiHieJibHbift 
nepHoji CKOpocTb pocjia nocxeneHHO', h k cepeHHHe Be.nHKoft 
OTeqeCTBeHHOH BOHHbl M aKCHMaJIbHaH CKOpOCTb caMbix 
6bICTpOXOHHbIX BHHTOBbIX caMOJieTOB AOCTHFJia npHfijIHBH* 

TCJibHo 700 kmIhuc. riocTeneHHoe yseJTHHeHHe CKopociH jxo- 
cTHrajiocb, c oahoh ciopoHbi, SjiaroiiapH nenpepbiBHOMy 
vjiyHUieHHK) aapoziHHaMHMecKHx (j^opM caMOJiera, a c jxpy- 
roH — B peBycTibiaTe BOspaciaHHH MomnocxH ero ch.xoboh 
ycxanoBKH. 

OnHaKO xo n iipyroe He moxjio aojixo npo/ioji>KaxbCH b 
neH3MeHHOM xeMHe. 

K yKaaaHHOMy BpeMeHH aapoAHHaMHnecKHe (l)opMbi ca- 
MOJiexa yn^e ObiJiH AOBejxeHbi ao xaKoro coBepmeHcxsa, hxo 
A ajibHeHiiiee yAynuienHe hx moxjio Aaxb jiHUib HeanaHH- 
XeAbHblH BblHXpblLU B CKOpOCXH HOJiexa. MxO >Ke KBCaOXCH 
CHJiOBOH ycxanoBKH, xo yBeJTHHeHHe ee mouxhocxh csepx 
HeKOxoporo npeAejia cxanoBHJiocb y>Ke MajiOBbiroAHbiM. C 
yBeJiHHeHHeM moiuhocxh yBeAHHHBajiHCb raSapHXbi h Bee 
HopuiHeBoro ABHxaxeAH, a axo seJio k yBeAHHennio jio6obO' 
ro conpoxHBJieHHH h Beca caMOJiexa, h b Hxore CKopocxb no- 
.xexa, HecMoxpH na yBejiHMeHHe xhfh, cymecxBeHHo ne bob- 
pacxajia. 
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HajibHefiuieMy pociy cKopociH ueuiam h Apyrne iipn- 
MHHbi, .ie>KamHe b caMoft npHpo;ie no^ieia c o^enb Sojibiuh- 

MH CKOpOCTHMH. 

ripH MaJIbIX CKOpOCTHX JIo6oBOe COnpOTMBJieHHe npHMO 
nponopuHOHa.ibHO KBaj^paiy CKopocxH nojiera. Flpn cko- 
pocTHx, npeBbiuiaiomHx 700 — 800 KMjHac, .ao6oBoe conpo- 
THBJieHHe nponopuHOHajibHo y>Ke He KBaApaxy CKopocxH, a 
Sojibrneft ee cxeneHH. 3to o6'bHCHHeTCH noHBJieHHeM Ao6a- 
BoqHoro conpoTHBAeHHH, KOTopoe HasbiBaercH bojiho- 
B bi M. JIj\h npeoAO.xeHHH ghjibho pacxymero no 3toh npn- 
nHHe Jio6oBoro conpoxHBJieHHH npen^HHH CHJiOBan ycxanoB- 
Ka OKaaajiacb nenpHroAHOH. JXeJio ocJio>KHHeTCH eme h tcm, 
MTO Ha OoJIbUlHX CKOpOCTHX K03{j)(})HUHeHT nOAeSHOrO ACHCT- 
BHH B03AyiiiHoro BHHxa HaHHHaex pesKo naAaxb, To>Ke 
BCACACTBHe BOAHOBOrO COnpOTHBAeHHH. 

BiopoH nepHOA 6opb6bi 3a CKopocib Ha^aACH c hohb- 
ACHHeM peaKTHBHbix ABHraxeAeft. 3 xh ABHraxeAn ciiocoS- 
Hbi pasBHBaxb oneHb SoAbrnyio xnry npH cpaBHHxeAbHO ne- 
ooAbiuoM yAeAbHOM Bece h yAeAbHoft nAOLpaAH. Kpoxie 
Toro, xHra peaKXHBHoro ABHraxeAn npH yseAHneHHH CKopo- 
CTH xoAbKo BHanaAe necKOAbKo naAaex, a saxeM pacxex, b 
oTAHHHe OX nopuiHeBoro ABHraxeAn, y Koxoporo xnra c po- 
CTOM CKOpOCXH HeyKAOHHO HBABeX. 3x0 HOBBOAHAO B COMe- 
XaHHH C H3MeHeHHeM a3pOA.HHaMHMeCKHX (})OpM CaMOAeia 
noAynnxb peaKoe yBeAHneHHe MaKCHMaAbHbix cKopocxeH. 

y>Ke B HanaAe Bcahkoh OxenecxBeHHOH BOHHbi coBex- 
CKHe KOHcxpyKxopbi co3AaAH peaKXHBHbiH caMOAex, ocxa- 
BHBIHHH AaAeKO nOSBAH CKOpOCTH AyniHHX BHHTOBblX CBMO- 
AeXOB. 

HoAei Ha riepBOM oxenecxBeHHOM peaKXHBHOM caMOAexe 
6bIA BbinOAHeH XaAanXAHBblM COBeXCKHM AeXHHKOiM KanHXa- 
HOM FpHropHeM HKOBAeBHneM BaxHHBaHAH<H. FlpoponecKHe 
cAOBa K. 3. Uhoakobckoxo — «3a apoft aaponAanoB bhh- 

TOBblX AOAH^Ha CAeAOBBXb 3pa a3ponAaHOB peaKXHBHbIX» — 
6biAH BnepBbie npexBopeHbi b >KH3Hb b ero poAHoft cxpane. 

A K HacxonmeMy BpeMenH coBexcKan peaKXHBHan aBHa- 
UHn, KaK BoeHHan, xaK h rpa>KAaHCKan, AOcxnrAa 6Aecxn- 
mero pasBHXHn. MaxcHMaAbHan CKopocxb HeKoxopbix peax- 
xHBHbix HCxpe6HxeAeH y>Ke nepemarnyAa 3a cxopocxb sByxa, 
a HauiH nacca>KHpcxHe peaxxHBHbie BosAyuinbie xopa^AH 
xoHCxpyxuHH A. H. XynoAeBa Aexaiox no BceMy MHpy co 
CKOpOCinMH OKOAO 1000 kmIhuc. 
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l-;iABA XV 

OCHOBHblE CBEAEHMJI M3 ASPOAMHAMMKH 
BOJlbUlHX CKOPOCTEM 

§ I 2 H. OKHMAEMOCTb B 03 AyX/\. CKOPOCTb 3 ByKA. 
HHC,riO M 


C 'A\ H M a e M 0 c T b lo B 0 3 A y X a na3biBaeTC5i ciiocoo- 
iJOCib ero H3MeH5ITb CBOK) n.TOTHOCTb lipil H3MeHeHHH ;iaB- 
.lebHH. Opu a^po^HHaMHMecKOM pacMCTc caMO.ieTOB, pac- 
c'lHTaHHbix Ha Ma-Tbie CKopociH no.Tera, Boaayx cHHiarm ih‘- 
CH<HMacMbiM ra3o\i. 3 to o6'bHCH5ieTCH reM, hto ripn no.icic 
C Ma;ibIMH CKOpOCTHMH paSHOCTb Me>KAy aTMOc4)epHblM AaR- 
.leHHeM H AaBJieHHHMH B OXaeibHblX lOMKaX nOBCpXHOCTH ca- 
Mo.acTa HeBe.anKa. no3TOMy BCJieAciBue Maaoro nBMeHoniH 
AasaeHHH mo>kho 6bi.io iipeiieQpeMb HSMCHeHiieM il;iothocth 
B 03AyHiHoro noTOKa, oSreKaiomcro caMoaer. FIpn 6o;ibiLiiix 
cKopocTHx nojieia pasHocib AaBJieHHH VBCviHHHBaercH h cy- 
mecTBejiHO hsmchhctch n.aoTHOcrb b paBJUiMiibix aoRKax 
B03AyHIHOro nOTOKa. n03TOMy HOOOXOAHMU yMHTblRaTi> C>KII- 
MaeMocTb B03Ayxa. 

yaei OKHMaeMOCTH B03;iyxa bhochi cymccTBuHHbie nn- 
fipaBKH B pacHCT ACTHbix xa p aKTepiicTHK caMo-aera. Be\ae:i- 
CTBHe c/KHMaeMOCTH B03Ayxa H3MeHHeTC5i KapTHHa paciipe- 
AtvieHHH AaB.ieHHH no caMoaeay, a cjieAOBaacvibHO, a3po;xM“ 
naMPiHccKHe xapaKaepHcauKH caanoBnacH aaBHCHMbiMH or 
oKHMacMocaH B03Ayxa. B peaycabaaao 3aoro B03HHK;ia no- 
oSxoAHMocab B HBMeneHHH a3po,AHHaMiiBecKHx cjiopM ca- 
Mo leaa. 

C,acAyea HMeab b bhav', nao BeAHHHiia iiSMeneHHH n.aoa- 
HOcaH BosAyxa npH oQaeKaiiHM caMo.aeaa BaBHciia hc ao/ii>- 
Ko oa cKopocaH no.aeaa, ho aaK>Kc h or cKopocan pacnpo- 
capaHeHHH BBVKa b aoM c.aoc B03Ayxa, b KoaopoM iiponc- 
xoAHa noriea. 

CKOpOCTb 3ByKa, FOBOpH 0 3ByivO, oSbimiO HMCtOa B BHA\’ 

ciieuH^HHecKoe ourymenne, B03HHKaiomee b peayAbaaac 
BOBAencaBHH KOJieSanHH BosAyxa na 6apa6aHHyfo nepenoH- 
Ky yxa. ZlBHH^eriHe KaKoro-nnSyAb Ko.aeSAioLuerocH ac-aa 
nepeAaeacH, xaK Hsaecano, OKpy>KaK)Lii,cH cpeAo. HanpHMep, 
KOJie6aHHH MajieHbKoro KOcaoKOJibHHKa (pric. 171) BbisbiBa- 
K)T B npHAe>KameM CAoe BosAyxa nonepcMeuHo OKaxHe h 
pa3pe>KeHHe, Koiopbie, pacnpocrpaiiHaci^ paAHa.abHo, pac- 
xoaHTcn' cc|)epHMecKH bo bcc cxopoiihi. /FniHa Ka>KAOH riaphi 
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Phc. 171 . SByKOBbie C(j)epHqecKHe bojimbi ot MajieubKoro kojio- 

KOJibqHKa 

cMame-paapeofcenue (mo>kho cKasaxb, ynAOTHenue-paa- 
peofcenae) HasbiBaercH sbykoboh bojihoh, a to pac- 
cTOHHHe, Ha KOTopoe BByKOBbie BOJiHbi pacnpocipaHHiOTCH 
3a OAHy ceKyH^y, HasbiBaeTCH cKopocTbio ssyKa. 
npH TeMnepaiype h cpe/tHeft BJian^HOCTH Bosjxyxa cko- 
pocTb pacnpocTpaneHHH 3ByKa pasHa 340 MjceK, hjih 
1224 kmIhuc, 

SByKOBan BO^iHa — axo He hto HHoe, KaK BOSMymeHHe 
Bosayxa, Koxopoe, nepeaaBaHCb ot HacxHUbi k nacTHue, ao- 
xonHT ;io yxa h BoaxieHCTByeT na cJiyxoBofl annapai. Vxo 
HeJiOBexa BOcnpHHHMaex kbk sbyk JiHUib le BOSMymeHHH, 
KOTOpbie nepe^aiOTCH c HacTOxoft ox 16 ao 20 000 KOJie6a- 
HHfi B cexyHAy. Ho h Bce Apyrne MaAbie BosMymeHHH bo3- 
Ayx.a c jiK)6biMH HacxoxaMH, xoxh 6bi Hame yxo h He boc- 
npHHHMajio Hx KaK 3ByK, pacnpocxpaHHioxcH c xofi >Ke «3By- 
KOBofi» CKopocxbio. HanpHMep, ecjiH cHJibHo BSMaxnyxb 
rrpyxHKOM, xo BosHHKHex BOSMymeHHe BosAyxa, KOxopoe 6y- 
Aex pacnpOCXpaHHXbCH bo BCe CXOpOHbl CO CKOpOCXbK) 3By- 
Ka H Koxopoe Mbi BOcnpHMeM KaK 3ByK (cBHCx). Ecjih me 
cjiaOo B3MaxHyxb .npyxHKOM, to HHKaKoro ssyKa Mbi He 
yCJIblUIHM, HO, KaK H B HepBOM C.XyHae, BOSHHKHeX B03My- 
meHHe BOSAyxa, Koxopoe 6yAex pacnpocxpaHHXbCH bo bcc 
CTOpOHbl CO CKOpOCXbK) 3ByKa. 

B aapoAHHaMHKe nOA sbykoboh bojihoh noHHMaiOT boo6- 
me BCHKoe Majioe BosMyiixenne bosayihhoh cpeAbi, nepe- 
AaiomeecH co cKopocxbio 3ByKa, nesaBHCHMo ox xoro, BOCr 
npHHHMaexcH oho cJiyxoBbiMH opranaMH kbk 3ByK hjih Hex, 

CKopocxb 3ByKa saBHCHx rjiaBHbiM oOpasoM ox xeMne- 
paxypbi BOSAyxa h b Menbuieft cxenenn ox ero BJia>KHOcxH. 
C HOHHHceHHeM TeMHepaxypbi (h yMCHbuieHneM BJ]a>KHOCTH) 
CKopocxb 3 ByKa yMeHbuiaexcH. Tan, npn xeMnepaxype O'^C 
H cyxoM BosAyxe ona pasna xoJibKO 332 mIcck, hjih 
1195 km/huc, CKopocxb ssyKa b BosAyxe (ee oSbiHHo o6o- 


330 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 


3HaMaK)T SyKBoft c) MOJKHO onpeAeJiHTb no cjicpyroiueft 
npH6jiH>KeHHOH (|)opMyjie: 

a = 20yT, 

rue T — a6coJiiOTHaH reMnepaiypa, t. e. 7 = 273-)-^; 
a — cKopocTb seyKa b mIcck. 

IlOJIbSyHCb 3TOH (J)OpMyjIOH H Ta6jIHHeH CXaHiiapTHOH 
aTMOc4)epbI, MO>KHO HaHTH BecXH^HHbl CKOPOCTH SByKa Ha 
pasHbix Bbicorax. 


BbicoTa H. M 

TeMnepa- 
Typa B 03 - 

Ayxa, t° C 

CKOpOCTb 

MjceK 

SByKa, a 

kmIhoc 

0 

15 

340 

1224 

5400 

—20 

318 

1145 

10 000 

11 000 (h Bbime b CTpa- 
TOC(t)epe AO BbicoTbi 

—50 

300 

1080 

30 km) 

-56,6 

292 

1054 


riOMHH, HTO laKOe 3ByK H CKOpOCTb BByxa, BepHCMCH K 
Bonpocy o oKHMaeMocTH Bosziyxa npH ziBH>KeHHH B HeM xe- 
■xa. OOKa^eM, HTO BeJIHHHHa OKBXHH SaBHCHX ox CKOpOCXH 
H CKOpOCTH SByKa. 

nycxb B03;iyx onpeAeJieHHOH xeMnepaxypbi naxoziHXCH b 
xpySe, HMeiomefi nopuieHb (pnc. 172, a). FIpeiinoJiojKHM, 
UTO nopuieHb Hanaji ABHraxbcu ox ceneHUH B co cKopocxbio 
V MjceK, Koxopan Meubuie CKopocxH SByKa a. OneBHiiHO, 
HaxoAHiuHHCH nepe;i nopiUHeM Bosiiyx Hannex oKHMaxbcn 
(ynJiOTHHXbCH) H qepes o;iHy ceKyn^y, i. e. ko BpeMenn 
npHxo/ia nopuiHH k cenenHio C, oKaxHe pacnpocxpaHHxcn 
Ha paccxoHHHe a, paBHoe CKopocxH SByKa npn iiaHHOH xeM- 
nepaiype, x. e. no neKOxoporo ceneHHH D, 

npe/inoJio}KHM xenepb, nxo iipn xoh >Ke xeMiiepaxype 
Bosnyxa b xpySe h, c;ieiiOBaxeJibHo, npn xoh >Ke CKopocxH 
SByKa a nopmeub HanaJi ztBuraxbCH ox ceneHHH B co cko- 
pocxbK) V\, 6ojibmeH ueM V (pHC. 172,6). Kax bh;ihm, b sxom 
cjiynae OKaxne B03.ziyxa pacnpocxpaHHxcn sa OAuy ceKyn- 

i T 1 

e C D 8 c, D BCD, 

Phc. 172. C)KaTHe BOs^yxa b Tpy 6 e b aaBiicHMociii ot 
CKOpOCTH HBHJKeHHJI HOpUIHR H CKOpOCTH SByKa 


:xsi 
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;iy Ha MeHbiUHH ofiT^eM h, cJieAOBaxeJibHO, BeJiiiHHHa OKaiHH 
6yAeT 6ojibme, hcm b nepBOM cjiynae. 

TaKHM O'SpasoM, eeAUHuna cofcaruH dyder reM doAbuie, 
ueM doAbtue cKopocTb dduoKenuH (npH HeHSMeHHoft CKopo- 
CTH 3ByKa). 

Tenepb bhhchhm, Kan aasHCHT BejiHHHHa CHcaiHH bo3- 
ayxa ot cKopoctH sByKa. JX^h axoro npeAnojio>KHM, hto 
CKOpOCTb ABH^KCHHH nopUIHH OCXaeiCH HeH 3 MeHHOft, T. e. 
paBHOH V MjceK (pHC. 172,0), CKOpOCTb >Ke 3ByKa ai^MCHb- 
uie, HCM a (b xpyfie HaxoAHXCH bosayx 6oAee hh3koh reM’ 
nepaxypbi). Kax bhahm, h b stom cjiynae oxaiHe BOSAyxa 
pacnpocxpaHHTCH 3a oAHy cexyHAy Ha MeHbuiHfi o^TaCM, 
T. e. BeAHHHHa CH^axHH 6yAeT 6ojibiiie, neu na pHC. 172, a. 

TaKHM o6pa30M, eeAUHuna cofcaruH eosdyxa 6ydeT tcm 
doAbuie, HeM Meubtue cKopocTb 36 yKa, 

HhCJIO M. HtHK, MbI npHIHJIH K BbIBOAy, HIO npH ABH’ 
/KeHHH xejia BeAHHHHa okhthh BOSAyxa SyAex npHMO npo- 
nopuHOHaAbHa CKopocxH ABHH^eHHH H oSpaxHo nponopuH- 
OHaAbHa CKOpOCTH 3ByKa (b AHHHOM CAOe BOSAyxa). Cabao- 
BaxeAbHo, BeAHHHHa CH<aTHH BOSAyxa sasHCHT He OT KajKAoro 
H3 3THX (})aKTOpOB B OTAeAbHOCTH, a OT OTHOUieHHH CKOpO- 
CTH ABHHCeHHH V (cKOpOCTH HOACTa, CKOpOCTH HOTOKa) K 
cKopocTH 3ByKa a B AaHHOM noTOKe. 3 to oiHomeHne Hasbi- 
BaeTCH HHCAOM M, T. e. 



TaKHM oSpasoM, CKopocxb SByxa HBAnercH khk 6hi Mac- 
iHxaSoM cKOpocTH HOAeia. Ecah cKOpocTb noAexa McHbiue 
CKOpOCTH 3ByKa, TO M < C .\\ eCAH CKOpOCTb HOAeTa paBHa 
CKOpOCTH 3ByKa, TO M = 1 ; eCAH CKOpOCTb HOAeTa SOAbUie 
CKOpOCXH 3ByKa, TO /W>1. 

HxaK, eeAUHUHa cofcaTUH eosdyxa npu deuoiceHUu e hcm 
leAa saeucuT ot nucAa M u 6ydeT tcm 6oAbUie, hcm 6oAb~ 
tue HUCAo M. 

OnbixHbiM nyxeM ycTanoBAeno, hto ecAH hhcao M He 
npeBbiuiaex 0,3, to BAHHHne CHCHMaeMOCXH B03Ayxa Ha aa- 
poAHHaMHKy caMOAexa HesHaHKxeAbHO. Flpn HecKOAbKO 
BoAbUlHX HHCAaX M BAHHHHe 3X0 AeAaeXCH CymeCTBeHHbIM 
H ynex bahhhhh oKHMaeMocxH BOSAyxa cxaHOBHxcH ynce 
o6H3axeAbHbiM. ripH HHCAax M, 6 ah3khx k eAHHHue H npe- 
BbimaiomHX eAHHHuy, BAHHHne cn^HMaeMocxH B03Ayxa na 
aapoAHHaMHKy caMOAexa cxaHOBHXCH MpesBbiHaHHo chab- 
HblM. 
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§ 127. PACnPOCTPAHEHHE 3ByKOBblX BOJIH B FIOTOKE 

BOSflyXA 


HsBeCTHO, MTO 3ByK AOHOCHTCH 110 BCipy CKOpce, a npo- 
iHB Bexpa HAex AO.abme. SByKOBan BOJina — axo BOSAyiuHa^i 
Bo.;iHa, a Bexep — xeqeHHe Bosziyxa, h ecxecxBeuHO, mxo iio 
Bexpy BByKOBan Bo;iHa pacnpocxpaHHexcH 6bicxpee, a npo- 
XHB Bexpa MeA<neHHee. B nepBOM cjiy^ae BOJina chochxcb 
B expoM, a BO BXopoM — 3aAep>KHBaexcH hm. 3 xo HHxepec- 
Hoe H BaH<Hoe a-hh nac MBAenne paccMOxpHM rjiy6)Kc. 

B HenoABH:»cHOM BOSAyxe SByKOBbie boahh pacnpocxpa- 
HHIOXCH OX nOpOAHBUierO HX HCXO^HHKa A CO CKOpOCTblO 
3ByKa BO Bce cxopoHbi OAHHaKOBo (pHC. 173, a). Ka>KAa^i 
BOAHa npeAcxaBAHex co 6 oh c(J)epy, paAnyc Koxopoft yBe;iH- 
BHBaexcH B ceKyHAy Ha a MexpoB, npHMCM uenxp ccjiepbi 
Bce BpeMH ocxaexcH b ueHxpe HcxoMHHKa BOSMymeHHft bob- 


;iyxa. 

KaK HSMeHHXCH 3Ta KapXHHa, eCAH B03MymeHHH BOSAy- 
xa 6yAyT npoHSBOAHXbCH He b noKOHiueMCH BOSAyxe, a b 
noxoKe B03Ayxa? 

Ecah BOSMymeHHB 6yAyx npoHSBOAHXbCH b noxoKe 
B03AyXa, XO SByKOBbie BOAHbl SyAyX He XOAbKO pacnpOCT- 
paHHXbCH paAHaAbHO CO CKOpOCXbK) 3ByKa, HO OAHOBpeMeH- 
HO 3a Kan^Ayio cexyHAy 6yAyx chochxbch hoxokom Ha pac- 
cTOHHHe, paBHoe cKopocxH noxoKa. KoneHHbiH pesyAbxax 
SyAGx aaBHcexb, ohcbhaho, ot oxHouieHHH CKopocxH noxoKa 
K CKOpOCXH 3ByKa, X. e. ox BCAHHHHbl HHCAB M. 

Ecah CKopocxb noxoKa V 6yAex MCHbuie cKopocxH 3By- 
Ka a (x. e. /W<1), xo ssyKOBbie boahh SyAyx pacnpocxpa- 
HHXbCH npoxHB HOXOKa CO CKopocxbK) Q — V, a HO noxoKy — 
CO cKopocxbio a + V, b peavAbxaxe Hero ohh xoxh h 6yAyT 
pacnpocxpaHHXbCH bo 
B ce cxopOHbi ox 
HCxoHHHKa BoaMyme- 
HHH, HO ynce HepaB- 
HOMepHO no OXHO- 
UieHHIO K HCMy 

(pine. 173,6). 

Ecaih cKOipocxb no- 
TioKa 6yAex paana 

PKonncTi/ ^BVKa PacnpocTpaHCHHc aByKOBbix 

i \ ^ ^ bojih: a — b HenoABH>KHOM Boa^yxe; 6 — 

(Al = l), TO paSHOeXb pj noTOKe Boa^yxa, cKopocxb KOToporo 
CKOpoCxeH 0Ka>KeTCH MeHbuie CKOPOCTH 3ByKa 
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Phc. 174. PacnpocTpaHCHHe SByKOBMX bojih b no- 
TOKe B03;iyxa, cKopocib Koioporo: a — pasna cko- 
pocTH 3ByKa; 6 — 6ojibme CKOpocTH SByKa 


pasHofl HyjiK) H, cJieiioiBaTejibHo, sByKOBbie bojihu He CMoryr 
pacnpocTpaHHTbCH npoTHB noTOKa, a TOJibKO no noTOKy 
(pHc. 174, a). B pesyjibTare okojio HcxonHHKa BOSMymeHHH, 
rjie c(J)epHnecKHe bojikh Kan 6 u HacjiaHsaioxcH JXpyr wa 
npyra,. oSpasyeiCH ynjioTHeHinaH npocJiOHKa BOB^yxa. 

Ecjih CKopocTb noTOKa 6y.aeT Sojibine CKopociH SByKa 
TO BByKOBbie BOJiHbi, oneBHAHo, TCM 6ojiee ne cmo- 
ryx pacnpocTpaHHTbCH npoTHB noTOKa h, CHOCHMbie nOio- 
ROM, 6ynyT KOHueHTpHpoBaibcn no3a;iH HCTonHHKa b hcko- 
TopoH KOHHnecKOH HacTH npocTpaHCTBa, BbiTHHyroH no na- 
npaBJieHHK) noTOKa (pnc. 174,6), b neM nerpyAHo ySeAHTb- 
CH. 3a Ka>KAyK) ceKynAy sByKOBaH BOJina 6yAeT cHocHibCH 
noTOKOM na paccTOHnne V, pacnpocrpaHHTbCH JKe paAnajib- 
Ho 6yAeT na Menbuiee paccTOHHne a, TaKHM ofipasoM, k 
KOH uy nepBOH ceKynAbi BOJiny cnecer noTOKOM na paccxon- 
HHe V, pacnpocxpaHHTCH 7Ke BOJina paAnajibHO na paccxoH- 
HHe a; k Konuy Bxopon ceKynAbi BOJiny cnecex na paccxoH- 
HHe 2V, pacnpocxpaHHxcH yKe BOJina paAnajibno na pac- 
cxoHHHe 2a h x. a. CAeAOBaxeJibHO, ccJ^epnqecKHe boahh 6y- 
AyT yBeJinqHBaxbCH nponopUHonajibHo nyxn, npoxoAHMOMy 
noxoKOM (hah tcaom). Tan Kax boahm 6yAyT pacnpocx- 
paHHXbCH He xoAbKo B AanHbix Ha qepTe>Ke noAon^eHHHX, 
HO H BO Bcex npoMeH<yToqHbix, to ornSaiomaH Bcex 3THX 
c4)epHqecKHx boah npeACxaBHxcn Ha qepTe>Ke npHMOH ah- 
HHefl. B npocxpancTBe me m 3xhx c4)epHqecKHX boah no- 
AyqHXCH KOHyc BosMymeHHft, hah boahoboh KOHye — 
KOHHqecKan BOAHa. 
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X 


PhC. 175. SaBHCHMOCTb (})OpMbI KOHHqeCKOH BOJIHU OT MHCJia M; 
npH V<^a SByKOBaa BOJiHa onepe}KaeT xejio (npaBuft pHcyHOK) 

OopMa KOHHqecKOH BOJiHbi, T. 0 . yroji npH BepuiHHe ko- 
Hyca tyroji pacxBopa), saBHCHi ot hhcjib M. B stom ne- 
xpyAHo H y 6 eiiHTbCH, ecjiH nocMoipeTb, ^leMy paBCH yro.Ji q> 
npH BepuJHHe Konyca (pnc. 175). Mb ^epie^Ka bhjiho, mto 

a 1 

T. c. 3T0 BejiHiiHHa, oSpaiHaH ^HCJiy M. 

Kor^a CKopocTb no^xeia mhofo dojibuie cKopociH BByxa 
(K^a), TO CHHyc yrjia cp, a BHa^Hi h yroji 9 nojiynaeT" 
CH MaJIbIM, T. e. BOJIHOBOH KOHyC ROJiy^aeiCH OCipblM. Ecjih 
CK opocTb nojieia yMeHbiuaeTCH, ocxaBaHCb 6 ojibme cKopocTH 
BByKa (V^>a), yroji 9 yBeji'HMHBaeicH h bojihoboh KOHyc 
noJiy^aeiCH 6 ojiee xynbiM. OpH CKopocxH noJiexa, paBHoft 
cKopocxH BByKa (V==a)y nojiy^aeM, hto sincp== 1 h, cjiejio- 
BaiejibHo, yroji 9 = 90^; sxo OBHa^aex, mo KOHHMecKaH 
BOJina oSpaxHJiacb b nJiocKyio, Hiiymyio Bnepe^H xeJia. MpH 

CKOpOCTHX, MeHbUIHX CKOpOCTH BByKa BByKOBaH 

BOJiHa oficoHHex xejio. 

§ 128. OBTEKAHHE TEJl CBEPX3ByKOBblM ROTOKOM 
BOBAVXA. VAAPHAJI BOJIHA M BOJIHOBOH COHPOTHBJIEHHE 

Ecjih lejio, HMeiomee BHaHHxejibHoe nonepenHoe ce^enne 
(nanpHMep, nyjiH, cnapHA, (JiioaejiH^K hjih KpbiJio caMOJie- 
ra), jiexHT co cBepxsByKOBOH cKopocxbio, to oho coBAaex 
cHJibHoe BOBMymeHHe BOSAyxa. B sthx cjiynanx nepeAHHH — 
ro,xoBHaH — Hacxb bojihoboxo Konyca (pHC. 176 ) o 6 pa 3 yex- 

CH peBKHM H CHJIbHbIM HOBblUieKHeM AHBJieHHH, nJlOXHOCXH 

H xeMnepaxypbi Bosjiyxa, hjih, khk roBopHx aapoAHHaMUKH, 
CKaHKOM AaBJieHHH, CKaHKOM yn.JIOXHeHHH H CKaH- 
KOM xeMnepaxypbi BOBAyxa. 

rioneMy cosnaioxcH 3 th pesKHe BOSMymeHHH BOBAyxa h 
KBK OHH B.THHiox Ha ABHJKeHHe xejia, Ha nojiex caMOJiexa? 

Ecjih CKopocxb noxoKa (nojiexa) Menbuie CKopocxH BBy- 
Ka, TO BOBMymeHHH BOBAyxa, BbisbisaeMbie xeJioM, pacnpo- 
CXpaHHIOXCH, KaK Mb! BHUeJlH, He XOJIbKO no nOTOKy, HO H 
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IipOTHB IlOTOKa (cm. pHC. 1 73,^) . CjICaOBaTCJlbHO, b ^tom c,’iy- 
4ae aBVKOBbie bojirbi oStohriot Te.no h xaK 6bi CHrHa.nH3H- 
pyiOT HaxoARiueMycH Bnepe^H Boa^yxy o npH6jiH>KeHHH re- 
;ia. nosTOMy npn no>T,xo;ie k rejiy BoajiyiuHbiH noTOK .;iecJ)op- 
MHpyeTCR (RTOSbl npHHRTb Tejio) , KBK 6bi npHcnocaSjiH- 
BaeiCR K ero cJ^opMe h oSTeKaer ero. Tbkhm oCpaaoM, iipn 
cpaBHHiejibHo Ma.ibix ;i03ByK0Bbix CKopociHx o6TeKaHHe 
HMeer tot bha, kotophh xopouio SHaKOM HaM no nepBOH 
naCTH KHHTH (CM. pHC. 11). 

Ecjih }Ke cKopocTb noTOKa (noJieTa) 6oJibme CKopocTH 
3ByKa, TO BbI3bIBaeMbie tojiom bojirbi chochtch hotokom, 
OTCTaiOT OT TeJia (cm. pHC. 174 , 6 ), a cjienoBaTe.nbHo, b stom 
cnyqae ohh y>Ke ne MoryT cHrHaJiH3np0BaTb HaxoAHiueMy- 
CH BnepeAH Boajiyxy o npHSnHR^eHHH Te.na h nocjieAnee c 
rpoMaAHOH cKopocTbK) BpeaaeTCR b coBepmenHo neBOSMy- 
meHHbiH B03Ayx. B pesyjibTaTe nepe.n tcjiom pe3KO h cHJib- 
Ho — c K a R K 0 M — noBbiuiaioTCR .naBneHHe, njioTHOCTb h 
TCMnepaTypa sos^yxa. Ibkhm oSpaaoM, xapTHHa o6TeKa- 
HHH Te.na B03;;yxoM npn CBepx3ByK0Bbix cKopocTHx no.ny- 
RaeTCH coBceM hhoh (pnc. 176 , a). JIhhhh Toxa H^yT SAecb 
npHMbIMH BnJlOTb AO nOBepXHOCTH BOJIHOBOrO KOHyca, H 
nHuib 3a Heft HaRHHaeTcn oSTexaHHe TCJia. npH stom cxaR- 
Koo6pa3Hoe noBbiuieHHe AasneKHR, n.noTHOCTH h TCMnepa- 
Typbi BOBAyxa nojiyRaeTcn h y xBocTOBoft rbcth Tejia, ho 
M eHblUeft HHTeHCHBHOCTH. 

yAapHasi BOjiHa h bojihoboc conpOTMBjicHHe. Hthk, b 
caMoft nepeAHeft — rojiOBHoft — bojihc B03Ayx CHJibHO yn- 
AOTHeH. nocMOTpHM, K RCMy 3T0 BCACT. JXjisi 3Toro cHaRa.na 
npeACTasHM ce6e nenoABH^KHoe tcjio, o6AyBaeMoe CBepx> 
3ByKOBbIM HOTOKOM, a SaTCM — TCJIO, KOTOpoe JISTHT CO 
cBepxBByxoBoft CKOpocTbK). 3to noMo>KeT HaM jiyRuie no- 




Phc. 176. 05TeKaHHe Teaa cBepx3ByKOBbiM hotokom (cripana — (jx)- 
TOCHHMOK nojiera nyjiH) 
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HHTS paccMarpHBaeMoe BBJieHHe, xoth b o6ohx cjiy^ianx 
OHO 6yjier npoTeKatb coBepuieHHo oAHHaKOBO. 

KoFAa B aapoAHHaMHHecKOH Tpy6e CBepxsByKOBOH nu- 
TOK ofiAyBaeT HenoABH>KHoe rem (pnc. 176, a), to oyAer 
HenoABHHCHOH H cosAaBHeMaH HM roAOBHan ynAOTHCHHan 
BOAHa. riOTOK C rpOMaAHOH CKOpOCTbK) HaABTaeT Ha 3Ty 
ynAOTHeHHyio BOAHy, h CKopocxb nacTHu BOSAyxa pesKo na- 
Aaex (tom caMbiM Bce BpeMH noAAep>KHBaexcH pesKoe no- 
BbimeHHe — c K a H 0 K — AaBAeHHH, haothocxh h xeMnepa- 
xypbi BOSAyxa) . noAyHaexcH khk 6bi yAap noxoKa o HeKoxo- 
poe npenHxcTBHe, xoth h npoxoAHMoe aah Hero, ho pesKo 
xopM03Hii;ee ero CKOpocxb. IloaxoMy roAOBHyio BOAny na- 
sbiBaiox xaKJKe yAapnoH boahoh. Ha CHAbHoe xop- 
MOHceHHe CKOpocTH HOTOKa saxpaHHBaexcH HeKOTopan aoah 
ero KHHexHHecKOH SHeprHH, Koxopan npeBpamaexcH na 
cKaHKe B xenAOByio SHeprHio, h nocAeAHHH pacceHBaeicH 
no BOAHOBOMy KOHycy. 

Tenepb MbiCAenno noBepHeM Bexxop CKopocxH noxoKa b 
oSpaxHyio cxopony, x. e. npeACxasHM ce6e noAex xeAa co 
CBepxBByKOBOH CKopocxbK) (HanpHMep, nyAH, CHapnAa, ca- 
MOAexa). OMeBHAHO, b sxom CAynae BMecxe c xeAOM 6yAex 
HeCXHCb C rpOMaAHOH CKOpOCTbK) H HOpOH^AaeMaH HM yAap- 
Han BOAHa (pHc. 176,6). Tenepb OHa dyAex xopMosHXb cko- 
pocTb ABH>KeHHH xoAa, Ha HTO SyAex saxpaHHBaibCH HeKO- 
xopan aoah KHHexHHecKofl sneprHH xena (y caMOAexa — 
AOAH sneprHH ero ABHraxeAH). 

Ha CKasaHHoro neipyAHo saKAiOHHTb, hto npH abhh^c- 
HHH XeAa CO CBepX3ByK0B0H CKOpOCTbK) COSAaeiCH HeKOXO- 
poe AoSasoHHoe conpoxHBAeHHe, Bbi3biBaeMoe cxanKOM yn- 
AoxHeHHH BosAyxa nepeA tcaom, x. e. yAapnoH boahoh (b 
6oAee CAaSoH cxeneHH yAapnan BOAHa, Kax fibiAo CKasano, 
OXXOAHX H ox XBOCTOBOH HaCXH XBAa), 3X0 A06aB0HH0e CO- 
npOTHBACHHe, CHAbHO yBeAHHHBBIOmee Ao6oBOe COnpOTHB- 
ACHHe xeAa, h nasbiBaiox BOAHOBbiM conpoxHBAe- 
H H e M. 

Kax yMeHbuiHTb BOAHOBoe conpoxHBAeHHe? 

Ha MaAbix CKopocTHx HaH^oAee BbiroAHan h xopomo 
o6TeKaeMa3 (J^opwa Te;ia xapaKiepHayeicH, xaK HaaecTHO, 
saxpyrAeHHOH h AOBOAbHo xynoH nepeAHefi nacxbio h 6o- 
;iee aaocrpeHaoH aaflaefi. Ha SByKOBbix ate CKopociax, 
Koraa Jio6oBoe conpoiHBjieHHe CHabHo yae/iHHeHo Bcaea- 
CTBHe noflBJicHHfl BOJiHOBoro conpoTHB^ieHHH, yKasaHHaa 
<J)opMa yjKe ae 6yfleT BbiroAHofi. Ha SByKOBbix CKopociax, 
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Phc. 177. ripHMepHUH bh;^ yAapHofi boahu npH o6AyBaHHH 
GBepX3ByKOBbiM hotokom: a — xynoro xeAa; 6 — aaocTpCHHoro 
xena (npH oAHHaKOBOH cKopocxH noxoKa) 

oKasMBaeiCH, jxoJiMHa Sbixb saocipeHa He cxoJibKO saj^HHH, 
CKOJibKO nepe^HHH, HocoBaa aacxb xejia. b xom. hxo 

npH oAHofl H xoH Hce CKopocxH cBepxBByKOBoro noxoKa 
y^apHaa Bonna no^yMaexca Menee HHxeHCHBHOH, ecJiH ho- 
coBaa Macxb xeaa He xynaa, a saocxpeHHaa (pac. 177). 
Kbk noKasbiBaKDx onbixbi, npH Ha6eraHHH cBepxsByKOBoro 
noxoKa Ha saocxpeHHoe xeao (nanpHMep, kjihh, nyjiio c 
aCXpbIM HOCHKOM, SaOCXpeHHblH (})K)3ejia>K, KpHJIO c ocxpofi 
nepe^Hefl kpomkoh) CKanoK jiaBJimna h ynjioxHeHna bob- 
Ayxa, KaK roBopax, «caAHXca na ocxpHe», x. e. y;iapHaa 
BOJiHa oxxo;iHx Henocpe;icxBeHHO ox chmoh hocoboh, aa- 
ocxpeHHOH, HacxH xejia. 

TaKHM oSpasoM, mcm ocxpee HocoBaa aacxb xejia, xeM 
MeHbULiee BOSMymeHHe BbiaoBex oaa b noxoKe, a saa^Hx 
MeHbuie fiy^ex h BOAHOBoe conpoxHBJieHHe. 

§ 129 . BOJIHOBOH KPM3HC OPH 0K0JI03ByK0BblX 
CKOPOCT^X. KPMTHHECKOE HHCJIO M 

Hb CKaBaHHoro b npeAHAymeM naparpacjie mo>kho 6bi, 
KaBaAocb, BaKJiioqHXb, axo jioSoBoe conpoxHBJieHHe caMO- 
Aexa AOJiH^Ho Haqaxb pesKO yseJiHHHBaxbca xoabko xorAa, 
KOFAa CKopacxb nojiexa AocxHrnex CKOpocxH BByxa. B Aefl- 
CTBHxeAbHocxH Hce pesKoe yBeJiHHeHHe AodoBoro conpoxHB* 
JieHH 5 i HaaHHaexca aa CKopocxax okoao 800 — 900 KMjHac, 
X. e. BHaqaxeAbHo Meabuiax, qeM cKopocxb BByxa. Hcm 5Ke 
3X0 od'bacHaexca? 

Kax HBBecxHo hb nepBoa aacxa Knara, npa oOxeKanaa 
KpbiJia BOBAyaiHbiM noxoKOM CKopocxb cxpyex BOBAyxa aaA 
BepxHea (BbinyKJioiS) noBepxaocxbio xpbiJia Baaqaxejibao 
-npeBbimaex cKopocxb noAexa (cm. § 20). B aaBHCHMocxa 
ox (J)opMbi npo(})HAa 3xo MOHcex dbixb a noA xpbijioM, a xax- 
Hce B Apyrax mbctux, aanpaMep y coeAHHeaaa KpuAa c 
4)K)3e;ia>KeM, y (J)OHapa KadaHu a x. a. TaxaM odpaaoM, 
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iMecTHbie CKopocTH BOSAyxa, B ocodeit- 

HOCTH Ha;i KpbiJioM, npeBbimaiOT CKopocTb nojiexa. FIosto- 
My, Kor^a CKopocTb no.Teia eme tojibko npHSjiHHcaeicH k 
CKO pOCTH 3ByKa, MeClHan CKOpOCIb B HCKOTOpblX 
TOHKax KpHJia y>Ke npeBbimaeT CKopocib ssyKa. B sonax 
3THX MeCTHbIX SByKOBblX CKOpOCTefi BOBHHKaiOT M 6 C T H bl 6 
CKaHKH iiaBJieHHH H ynjiOTHCHHH BOBAyxa, H OT Majiefi- 
uiHx HepoBHOCTen HaqHHaioT oxxoahtb «MecTHbie» KOHHqe- 
CKHe BOJIHbl. 

MecTHbie CKaqKH AaBJieHHH chjibho HSMeHHiOT KapxHHy 
pacnpeiiejieHHH AasjieHHH no Kpbi;iy h hbjihioxch npnqHHofi 

B03HHKHOBeHHH BOJIHOBOrO COnpOXHBJieHHH, H3-3a KOXOpOFO 
3HaqHxe;ibHo Bospacxex K03(|)c})HUHeHx ;io6oBoro conpoxHB- 
jieHHH, a cjieAOBaxejibHo, h jioSoBoe conpoxHBJieHne caMO- 
jiexa. OjXHOBpeMeHHo c sxhm pesKO yMeHbiuaexcn MecxHbift 
K03(J)(j)Hi;HeHX nOJI-beMHOH CHJIbl. A3pOAHHaMHqeCKHH (J)OKyC 
KpbiJia cymecxBeHHo cMemaexcn nasa^, mxo HSMennex yc- 
xofiqHBocxb H ynpaBJineMocxb caMOJiexa, V Kpujia Haqn- 
naexcH, xax roBopnx, bojihoboh kphshc. 

KpHXHHCCKoe MMCJio M. CKopocxb noJiexa, npH Koxopofl 
r;ie-jiH6o Ha KpbiJie nojiynaioxcH MecxHbie CKopocxn, paB* 
Hbie SByKOBOH, H HaqHHaexcH bojihoboh kphshc, HasbiBaexcn 
KpHXHqeCKOfi CKOpOCTblO a COOTBexCX- 

Byioiuee en mhcjio M — k p h x h q e c k h m q h c o m y\l 
C^ieAOBaxejibHO, 


CKopocxb 3ByKa a b xponoc(})epe c ysejiHqeHHeM Bbico- 
xbi, KaK HaM HSBecxHo, yMeHbuiaexcH. no3xoMy b xpono- 
c(J)epe npH oahoh h xoh xce cKopocxH nojiexa V qHCJio 
Mkphv 6yAex c bbicoxom yBeJinqnBaxbCH, x. e. 6yAex yBeJiHqn- 
BaxbCH BJiHHHHe c^HMaeMocxH B03;iyxa na a3poAHHaMHKy 
caMOJiexa. OxcioAa cjieAyex, qxo, HanpHMep, na Bbicoxe 
8000 M BOJIHOBOH KpH3Hc nacxyoHx paHbUje, X. e. na MCHb- 
ineft cKopocxH noJiexa, qeM y seMJin. 

B cxpaxoc(})epe, xaM, me xeMnepaxypa nocxoHHHan, 
CKopocxb 3ByKa He MennexcH. no3xoMy xaM c yBeAHqeHHCM 
Bbicoxbi H npH coxpaneHHH CKopocxH noAexa hhcao M 6y- 
Aex xaKxce nocxoHHHbiM, BJiHHHne CHCHMaeMocxH Ha aspo- 
AHHaMHKy caxMOAexa He OyAex HBMeHHXbcn. 
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rjiABA XVI 

AaPOflHHAMHHECKHE XAPAKTEPHCTHKH 
H <l>OPMbI CKOPOCTHbIX (PEAKTHBHbIX) 
CAMOJIETOB 

§ 130. PACnPEAEJIEHHE AABJIEHH5I HO nPO<l>HJIiO KPblJIA 
nPH 3AKPHTHHECKHX HHCJIAX M HOJIETA 

npO(|)HJIH KpU.nbeB CKOpOCTHbIX peaKTHBHUX CaMOJieTOB 
HMeiOT Majiyio OTHocHT&nbHyio lOJimHHy h Ma.nyio hah 
*e HyaeByK) OTHOCHTCJIbHyiO XpHSHSHy (CHMMeXpHIHUe 
npo(|)HJiH). npH o6TeKaHHH TaKoro Kpbuna noA o^eub Ma- 
AbiM noJio%HTeAbHbiM yxjioM araxH noHHHceHHoe AaBAeHHe 
(paspeKCHHe BosAyxa) no./iyqaeTCfl He xojibKO aaA KpHJiOM, 
HO H nOA KpblAOM. PaaHOCXb AHBJieHHg, Heo6xOAHMaH A./IH 
BOSHHKHOBeHUH noAx>eMHOH cH^bi, HMeexcH, xHK KaK AaB.ne- 
HHe noA KpujioM noHH>KeHO MeHbuie, neM HaA KpuJioM. 

yHHXbiBaH 3X0, HOCMOxpHM, KaK pacHpeAeJiflexcfl AaB.nie- 
HHe no npo(t»HAK) npa oahom h xom jkc MaAOM yrne axa- 
KH, HO npH pasHbix cKopocxflx, X. e. npH pasHux HHcnax 
M noAeia. 

Ha pHC. 178, a h 178,6 noKasano pacnpeAencHHe AaB.xe- 
HHfl npH Ma.nbix AOKpHXHHecKHX HHcnax M, npH6jiH3Hxejib' 
HO npH Al«=<0,4 H A1>=!^0,6. Mbi bhahm, hxo bo BxopoM cny- 
iiae paspexeHHe nan xpunoM 6oAbuie, hcm b nepBOM, npH- 
HBM noA KpujiOM KapxHHa noKa He HSMeHH.xacb. Thkhm oS- 
pasoM, npH AOKpHXHHecKHX HHCJiax M c yBejiHHeHHeM hhc- 
na M paspesiCHHe naA npo4)H.neM yBejiHHHBaexca, hxo npn- 
BOAHX K HeKOXOpOMy pocxy nOAXaCMHOH CHJIbl. B 03 MO»HO 
xaKHce HeKoxopoe CMemeHHe uenxpa AaBAeHHH no HanpaB- 
.fieHHK) K nepeAHefl KpoMKe Kpbina. • 

ripH AaAbHefiuieM yBejiHHeHHH CKOpocxH nojiexa, a 
HMeHHO: nocyie Mkpht (phc. 178,e h 178,2), HaHHHaex h 3- 
MeHHXbCH ysce caM xapaxxep pacnpeAeAeHHH AaBJieHHH no 
npocpHaio. Ha BepxHefi noBepxHocxH Kpujia paapeHcenne b 
nepeAHefl nacxH npo^HJia yMCHbuiaexcH, a na aaAHefl nacxH 
CHAbHo Boapacxaex. 3xo npoHcxoAHX noxoMy, hxo BnepeAH 
CKaHKa AaBJieHHH (HHHCHHe pHCyHKH) CKOpOCXb nOXOKa 
cxaHOBHxcfl ysie CBepxsByKOBOH h noaxoMy AaaneHHe na- 
Aaex. Ha HHacHefl noaepxHocxH Kpuna aona paapeKeflHE 
xoxe BHanajie HesnaHHxejibHo yBejiHHHBaexcH. 

HocJie xoro Kax noA kphiaom BoaHHKaex ckahok, BHHay 
pesKO Boapacxaex paapenceHHe. FIpH AaJibHeSuieM yBeaHHe- 
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Phc. 178. PacnpeaejiCHHe AaB;ieHHa no npo(J)H.nio Kpiii.na npn 
Ma.noM yrjie araKH npn paanux nnc.aax M — aoKpHTHqecKHx h 
aaKpHTHnecKHX 

HHH <iHc;ia M o6a CKa^Ka (a cjieflOBaxejibHO, h 30 hh 6ojib- 
iiiHX paapejKCHHfl) CMemaiOTCH nasan. CjiejiyeT, oflHaKO, 
OTMCTHTb, HTO BepXHHfl CKaqOK B CBOeM flBHJKeHHH Hasafl 
OTCxaeT ox HHxtHero. 

§ 131. H3MEHEHHE A9POflHHAMHHECKHX 
K034>4>HUHEHT0B H KAHECTBA KPblJIA B SABHCHMOCTH 
OT HHCJIA M 

BjiHHHHe cjKHMae.MocxH BOBflyxa Ha aapoflHHaMnqecKHe 
CHJIM yHHXbIBaeXCH aapOflHHaMHHeCKHMH K034)(})HlI,HeHXaMH, 
HSBCcxHbie Hce HaM (l)opMy.abi jijih onpefleJieHHH aaponHHa- 
MHHecKHx cHJi ocxaioxcH 6e3 HSMeneHHH. C.neaoBaxeJibHO, 
K03(p4)HUHeHXbI noa-bCMHOH CHJIH H .aoSoBOrO COnpOXHBJie- 
HHH Kpbijia, Koxopbie npH Majibix CKopocxax nojiexa sasH- 
CHX, xaK HaM HSBecxHO, ox yrjia axaKH, (J)opMbi Kpbuia h 
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Phc. 179. ripHMepHhift BHfl nojiapu 


COCTOHHHH CFO nO- 
BepXHOCTH, npH 60JIb- 
IDHX CKOpOCTHX 3aBH- 
CHT eme OT HHCJia M. 
Ha PHC. 179 Aa- 

Hbl zyiH cpaBHeHHH 

no;iHpbi KpbiJia npn 
HeKOTopaM Ma;iOM ao- 
KpHTHTOCKOM 

Al==0,29 H SaKplHTHMC- 
CKOM HHCJie M. = 0,84. 

HoCJie B03HHKHO- 
BCHHA BiOJIHOBOrO KpH- 
3HCa K03(})(})HUHeHT 
noA'beMH'Ofi ghjih sHa- 
qajie iH-ecMOJibKo pa- 
CTei. Ho 3TO<T pOCT 


KpblJia npH HCKOTOpOM AOKpHTH^e- 
CKOM H HCKOTOpOM SaKpHTHqeCKOM 

HHc.?iax M 


npeKp amacTCH nocjie 

nOHBJieHHH KpH3HCa 

noA npo4)HJieM. Ha- 


HKHaeTCH naACHHe K034)4^HUHeHTa Cy (pHC. 180 ). 

O^anaKO, Kor;xa hhjkhhh CKanoK ziocTHracT aaAHefi KpoM* 


KH, K034)4^HUHeHT Cy BHOBb HaHKHaCT paCTH AO TCX OOp, 

noKa H BepxHHfl cKanoK He aohact ao saAHefi kpomkh npo- 
riOCAe 3TOro pOCT HHCJia M {M> 1 ) IipHBOAHT K 
naACHHIO K 03 (l) 4 )HUHeHTa Cy (pHC. 181 ). 

Ko 3 (J) 4 )HUHeHT AOSoBOrO COnpOTHBAeHHH nOCAe AIkphtHB- 
HHHaeT CHAbHO paCTH H AOCTHraCT MaKCHMaAbHOfl BeAHHH- 
Hbi npHMepHO npH M = 1 (ecAH paccMaipHBaTb npHMoe 
KpbiAO HAH TOAbKo npo 4 )HAb KpbiAa) , a npH AHAbHefiuieM 
yBeAHHeHHH HHCAa M y6biBaeT (pnc. 180 h 181 ). ^eu 3T0 
OfiBHCHHerCH? 


B § 127 6biA0 HanHcaHO, hto ecAH CKOpocTb leAa ao- 
CTHraer cKopocTH SByna, to nepeA tbaom ofipasyexcH hao- 


CKan BOAHa, nepneHAHKyAHpHan HanpaBAeHHio ABHJKeHHH, 
T. e. noA npHMbiM yrAOM k noTOKy, npHMOH CKanoK, 


KaK rOBOpHT aspOAHHaMHKH. 

TaKHM o 6 pa 30 M, korAa caMOAer AocTHraex CKopocTH 3By- 
Ka, TO nepeA hhm o 6 pa 3 yeTCH TaKan nAOCKan BOAHa ynAOT- 
HCHHoro B 03 Ayxa, KOTopyio caMOAer KaK 6 bi TOAKaex Bne- 
peAH ce6H. 

Ecah Hce CKOpocTb noAexa npeBbiCHT CKopocTb SByKa, 
TO Tenepb yjKe ne BnepeAH xeAa, a nosaAH Hero oSpasyex- 
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CH KOHHwecKaH BOJina — k ocofl cxa^OK. B stom cjiy^ae 
cKa^OK AasjieHHH, njioTHocTH H TeMnepaiypH B03nyxa no- 
Jiy^aeTCH ne ctojib ‘pesKHM, Kaic npn npHMOM CKanKe, h 
BOJ iHOBoe conpoTHB;ieHHe 6y;ieT Menbuie. 

CKaaaHHoe HjiJiiocTpHpyeT pnc. 182, na KOTopoM sapn- 
coBana cepHH $otochhmkob nojiera nyjiH npn pasjiHnHbix 
TOCJiax M. Mbi BH^HM Hanajio bojihobofo kphshcb npn 
= 0,900 — B03HHKJIH jiBa npHMbix CKa^Ka; bto noKasbiBa- 
CT, ^ro Ha noBepxHOCTH nyjiH noHBHJiacb MecxHan cKopocib 
B03/iyxa, paBHan cKopocxH BByna. OpH najihuenmeu yBe- 
jiHHeHHH HHCJia M MecxHbie CKaHKH cxaHOBHxcH Bce 6oJiee 
KocbiMH, X. e. MecxHbie CKopocxH B03jiyxa cxajiH y>Ke 6o;ib- 
me cKopocxH BByKa. HaKoneu npa = 1,015 Mbi bhahm 
npHMofi cKanoK BnepejiH nyjiH, x. e. ydapngto nAocKyto 




PhC. 180. npHMepHUH BHA HSMeHeHHH aSpOAHHaMHMeCKHX K 03 (})- 
4)HUReHTOB KpMJia B SaBHCHMOCTH OT HHCJia M HpH AOSByKOBhlX 
CKOPOCTHX 



Phc. 181 . ripHMGpHbiH bha MSMCHeuHR aspoAHHaMime- 

I’KHX K 03 Ct)Cl>HUHeHTOB KpblJia B SaBHCHMOCTH OT MlfCJia 
Af npH CBepxsByKOBbix cKopociax 
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Phc. 182. SapHcoBKH cepitH (]>otochhhkob nojiera nyjiH npn 
paajiiPiHux iiHCJiax Af 


eoAHtj, KOTopaH c yBeJiHqeHHeM qucjia M npnSjiHxcaeTCH k 
nyjie, «caflHTCfl» Ha hocok, HarHfiaeTCH, npeapamancb b 
KOHHH ecKyio Bo.nHy, yrojj pacTBopa KOTOpoft nee 6ojiee 
yMeHbuiaeTCH no Mepe pocra ckopocth no;ieTa nyjiH. 

HaMeHCHHJI K034)4)HUHeHT0B CyH KpblJia npOHCXOflHT 
npH MeHbuiHx qHcyiax M c yBejiHneHHeM yr;ia araKH. OpHHH- 
Ha 9Toro aaKjiKjqaeTCH b tom, hto c yBCJiHneHHeM yr,na aia- 
KH Ha;i BepxHefl noBepxHocxbro Kpbi,na paapexceHHe Boany- 
xa yBejiHHHBaeTeH, a sto BbiabiBaer 6ojiee pannee nacrynjie- 
HHC BO/IHOBOro KpHSHCa, T. 6. npH MCHbUieM VHCJie M. 

$ 132 . nOJIflPA PEAKTHBHOrO CAMOJIETA, 

ErO nOA'bEMHAH CHJIA H JIOBOBOE 
COnPOTHBJIEHHE 

Jim onpen&ncHHH noflijeMHoft chah h /to6oBoro conpo- 
THB;ieHHH caMOJiera mm nojibsoBa^ncb ero nojinpoft. Hto 
» e npeflCTaB.nfleT co6oft no-napa peaKTHBHoro caMOJiera? 

B npeflbiflymeM naparpa4)e mm BHflejiH, hto BcaeacTBHe 
B.nHHHHH cwHMaeMOCTH Bosflyxa Ha aapoflHHaMHHecKHe ch- 
jibi nojiapa KpHJia peaKTHBHoro caMoaera noJiynacTCH pas- 
Hofl npH pasjiHHHHx HHCJiax M nojiera. EciecTBeuHO, hto h 
no;iHpa caMOJiera, OTJiHHaiomaHCH ot nojiapbi Kpbi;ia TOJib- 
Ko TeM, HTO Ha Heft ynxen eme K034)4)HUHeHT Bpeanoro co- 
npoTHBjieHHH (HenecymHX nacTefi caMo.neTa), <5yjieT Ha 
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dOJIbUIHX CKOPOCTHX noJieTa 

iHSMeHJITbCH npH yBeJIOTeHHH 
^CJia M nojicra. 

TaKHM ofipaaoM, jxjisi onpe- 
;iejieHHa no;n>eM'Hofl chjth h 
jioSoBoro oonpoTHBJieHHH pe- 
aKTHBHoro caMOJiera Heo6xo- 
jiHMo HiMeTb «e ojxHy nojiapy, 
a ceMeficTBO nojinp — rex 
™ceji M, npH KOTOpux jian- 
Hbifl caMOJieT Jieraer. 

Ha pHC. 183 iiana noJiHpa 
peaKTHBHoro caMOJicxa iiJiH 
pasHbix ^Hceji M nojiera. Pac- 
cMOTpwM ee. 

riepBoe, ^TO 6pocaeTCH b 
rjiaaa, — bto yMenbineHine 
K03$4>'HilHeHTa noA'beMHoii oh- 

JIU CyMaitc C POCTOM HHCJia M. 



PhC. 183. npHMepHUft BHA H 3 Me« 
HeHHH nojiHpu peaKTHBHoro ca- 
MOJiera b saBHCHMOCTH or toc- 
M 


OjLuaKO Ha npaKTHKe sto He 

BJieneT aa co6o8 HenpHHTHocTefl, rax kbk Ha ooJibUiHx cko- 
pocTHx peaKTHBHbie caMOJieTH JieraioT npn onenb Majibix 
SHaneHHHX K03(t)4>HUHeHTa Cy . 

Bropoe, hto mh tohcb cpaay saMeqaeM, — 3to yBCJiH^e- 

HHe K034)Ct>HUHeHTa JIoCOBOrO COnpOTHBJieHHH npH nOCTOHH- 
HOM Cv H, cjiejioBaTejibHo, yMeHbuieHHe asponHHaMHnecKO- 
ro KatrecTBa caMOJieia c yBeJiH^eHHeM HHCJia M. OqeHb xa- 
paKTepHOS BeJIHMHHOfi HB.nHeTCH K03(f)4)HUHeHT CjrOf Korfla 

KOB^^^^wuHeHT nofl'beMHofi CHJibi Cy =0. Mo5Kho cpaay bh- 
zieTb HTO npH M = 0,30 K034)ct)HUHeHT =0,02, a npH 
M = 0,86 K 03 (})(t)HUHeHT T. e. ysce b ipn c no- 

jioBHHofi paaa dojibine. 

Ho npH Cy^O caMOJier, xax HSBecTHo, Momer tojibko 
OTB eCHO nHKHpOBaib. ropHBOHTaJIbHbifl 5X6 HOJIGT OCyUieCT- 
BJiHeTca npH Majibix nojio>KHTeJibHbix BHaneHHHx ko34i4i^" 
UHeHTa Cy, npH KOTopbix K03(j)$HUHeHT TioSoBOFO conpo- 
THBjieHHH Cj, npH M = 0,86, KBK BHJIHM, B 4—5 pa3 Oojibiue, 

neM npH M = 0,30. 

TaKHM o6pa30M, jio6oBoe conpoiHBJieHHe caMOJieTa npn 
SaKpHTHHCCKHX HHCJiaX M BOSpaCiaeT (BCJieilCTBHe nOHB- 
JieHHH BO.aHOBOrO COnpOTHBJieHHH) B HeCKOJIbKO pa3 no 
cpaBHCHHio c AOKpHTHHecKHMH HHQ^aMH M nojieia. 


V' 
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§ 133. AaPOflHHAMHHECKHE <l»OPMbI CKOPOCTHbIX 
PEAKTHBHbIX CAMOJIETOB. CAMOJIET MuF-IS (Jhc 

npH saKpHTHtiecKHx qHCJiax M nojiexa JioSoBoe conpo- 
THBJietiHe caMo.neTa, kbk mh BHaejiH, pesKO Bospacraet. 
fljiH npeofloJieHHH ero TpeCyercH SoJibiuaH rnra. 3 to o 6- 
CTOHTejIbCTBO 6bIJIO npeilHTCTBHeM Ha nyiH flOCTHXCeHHH 
SByKOBbix CKopocTefl, rax Kax ajih bhhtobhx caMOjicroB 
npeoflojiexb «3ByxoBofi 6apbep» Smjio HesoaMoiKHO. C no- 
HBjieHHCM peaxTHBHHX flBHraxeJieH npo6jieMa SojibUiOH xh- 
"H 6ujia paspeiucHa, ho sxoro 6bMo neflocxaxoHHo. Tpe6o- 
8a.;iocb HSMCHHXb aspoflHHaMHHecxyio $opMy caMo.nexoB. 

Bo.aHOBofi XPH3HC B03HHxaex, xax Mbi BHfle;iH, BCJieacx- 
BHe Toro, qxo no flocxHsceHHH caMOJiexoM Hexoxopofl cxo- 
pocxH Ha ero xpbi.ae hjih b flpyrnx Mecxax noHBjiaioxcH 
CBspxsByxoBHe xexeHHH Bosayxa, a BC.neflcxBHe axoro — h 
cxaqxH flaBjieHHH, h yn.aoxHeHHH Boaayxa. ycxpaHHXb axo 
HBJieHHe, oqeBH.aHO, HeBOSMOJxHo, ho xpe6oBa.30cb cfle.aaxb 
xoTH Cm Tax, qxo(5bi bojihoboA kphshc Hacxyna.n xax mojx- 
Ho nosHce (npH 66jibiiiHX XHcnax M) h pocx xoacji^iHUHeH- 
xa Jio6oBoro conpoxHBJieHHH 6biji 6bi Menee CHJibHbiM. 

AapoflHHaMHXH iiiJiH HMeHHo axHM nyxeM. Ha ochobc 
onuxoB B aapoflHHaMHqecxHx xpySax h .xexHHx Hcnuxa- 
hhA caMOJiexoB coBexcxne ynenbie h HHHceHepw cosaann 
HOBbie aapoAHHaMHMecxHe 4*opMbi caMOJiexa, b ocoSchho- 
cxH ero xpbMa, HaH6o.3ee BbiroiiHbie ajih nonexa na 6ojjb- 
UIHX cxopocxHX. OcHOBHasi sa^ava cocxoHJia b xom, qxo6bi 
yMeHbiiiHXb BO.niHOBoe conpoxHBJieHHe h yjiyquiHXb ycxoHHH- 
Bocxb n ynpaBnHeMocxb cxopocxHoro caMOJiexa. 

Z1.3H OfiblHHblX BHHXOBbIX CaMOJieXOB npHMeHHHJXCfl ;iO- 

Bo.abHo xo.acxbie npo4)H./iH xpbiJibeB co SHaqHxenbHoft xpn- 
BHSHoft. Ho qeM 6ojibiiie oxHOCHxejibHan xo.nmHHa h xpn- 
BH3Ha xpHJia, xcM Sojibuie yBejiHXHBaexcH MecxHan cxo- 
pocxb Boaayxa naa HaH6ojiee Bbinyxjiofi nacxbx) noaepx- 
HocxH xpbijia. CjieflOBaxeJibHo, xcm paHbiue nojiyqaioxcH 
MecxHbie SByxoBbie cxopocxx na xpbijie h BoaHHxaex BO.q- 
HOBoft xpHSHC (npH MeHbiueM HHCJie M). rioaxoMy jui'h 
cxopocxHbix caMOJiexoB xaxHe npo(j)HJiH xpbiJibeB Henpn- 
rojlHbi, ^a HyxcHbi xoHxne npo4)HJiH c onenb Majioft h jia>xe 
Hy.aeBofi xphbhbhoA (cHMMexpHXHHe). Y bhhxobux caMO- 
JieXOB CHMMexpHHHbie npO(|)HJIH npHMeHHroxCH XOJIbXO HJIH 
onepeHHH, hhh xpujibeB xce ohh MajionpHroflHbi, xax xax 
pasBHBaeMax xaxHM xpwjioM nojitcMHaa cH.aa na Ma;ibix 
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vrjiax axaKH He^ocTaio^Ha a-hh ropHSOHiajibHoro nojieia 
'(cjieflyex noMHHib, hto see caMojierbi, aa>Ke no-2, npn 

MaKCHMaJIbHOH H SjIHSKOH K HeH CKOpOCtHX ^ncTaioT Ha Ma- 
Jibix yrjiax aiaKH). Ho ecJiH CKopocTb caMOJicia oneHb 
Sojibuiaa, TO Kpujio CHMMetpHHHoro npo43H;iH h Ha Ma,noM 
yr.ae aiaKH paasHBaei y>Ke bhojihc aocTaTOHHyK) noAteM- 
Hyio cHAy. 

Biopofi xapaKiepHofl ocodeHHOCTbio cKopocTHbix npo- 
(pHAeft KpUAbeB HBAHerCH paCnOAOHCeHHe MaKCHMaAbHOft 
TOAiUHHbi npoepHAH HC B nepeAHefi ero nacTH (xaK y KpbiAb- 



Phc. 184. npHMepHbie npo^Hjreft Kpujibee 

cKopocTHUx caMOJieTOB: a — AJJfl oKOJiosByKOBbix 
cKopocteft; 6 — ajih cBepxsByKQBux CKopocieA 
nojieia 

eB BHHTOBbix caMOJicTOB) , 3 6jiK>Ke K cepeMHe xopw, TO^- 

He6, Ha 35 — 50% jijthhh xopubi ot HocKa npo(|)HJiB 
(pHC. 184, a), y cBcpxsByKOBbix nee caMOJieioB — jia>Ke na 
60% iXJiHHbi xopabi (pHC. 184,6). TaKHe npo(})HJiH, BO-nep- 
Bbix, HMeioT MeHbiHHH K03(j3(}DHUHeHT npo4)HJibHoro conpo- 
THBJieHHH; o6'bHCHHeTCH 3TO TBM, HTO OpH oSieKaHHH TaKO- 
ro npo4)HJiH nepexoA b norpaHHHHOM cjioe jiaMHHapHoro 
TeH0HHH BOSJiyXa B Typ6yJI0HTHO6 npOHCXOAHT nO3H<0, H6M 
y o6bIHHbIX npo4)HJI0H (nOJIo6HbI0 npO(|}HJIH H HaSblBaiOT 
JiaMHHHBHpOBaHHblMH). Bo-BTOpbIX, TaKH0 npOC})H- 
JIH HM01OT H MeHbUIHH KO34)4)HUH0HT BOJlHOBOfO COnpOTHB- 
JI0HHH, Tax KaK CMem0HH0 H aH6OJIbIlI0ii TOJIIUHHbl npO(f)HJIH 
nasajx yM0Hbma0T sony pa3p05K0HHH Ha^ 3aAH0H nacTbio 
KpbiJia. 

MTo6bl OTOUBHHyTb BOJIHOBOS KPH3HC (yB0JlriHHTb Mkpht ) 
H yM0HbUIHTb BOJIHOBO0 COnpOTHBJieHHe, Bbl6HpaK)T He TOJIb- 
KO COOTB0TCTByK)mHfi BblFOZlHblH npO^HJIb KpblJia, HO H HaH- 
6o;i00 BbironHyK) 4)opMy KpbiJia b nJiane h BbiroAHO0 y/iJiH- 
HeHH0 KpblJia. C 3T0H TOHKH SpeHHH IHHpOKOe npHM0HeHHe 
nOJTyHH.fIH CXpe.nOBH/lHbie KpbI«/IbH H Kpbl^bH MaJTblX yZlJIH- 
HeHHfi. 

fljIH CaMOJieXOB OKOJI03ByKOBbIX CKOpOCXefl npHMeHHIOT 
KpbI./IbH C npHMOH CXpeJIOBHJlHOCXbK) (KOHUbl KphlJIbOB OX- 
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BeflCHW Hasan) , npH«ieM 
yroji crpejioBHnHOCTH ao- 
CTHraer 40°, a flJifl.caMone- 
TOB CBepXSByKOBUX cKopo- 
CTefi — no 60°. 

BuronHOCTb crpenosHn- 
Horo Kpuna mowho oChhc- 
HHTb cnenyromiiM o6pa30M 
(pHc. 185). 

PasnojKHM CKopocTb no- 
TOKa, Ha6eraK)iuero na 
Kpujio, Ha nse cocraBJiHio- 
mHe: napajiJieJibHo jihhihh 
<})OKycoB (t. e. jihhhh, npo- 
xonamefl qepes 
npo4)Hj]efi) H nepncHniHKy- 
JiapHo efi. riepaafl hs hhx 
noKTH He BJiHHer na pac- 
npeneneHHe naBJieHHfi no 
npo(J)HnK) Kpbuia. Pacnpe- 
nejieHHe ASBJieRHfi no 'npo4)HJiK) Kpbiaa onpenejiaercH tojib- 
Ko (BTOpofi cocraBjiHiomefl ckopocth (K 2 ). CnenoBaTejibHo, 
»a CTpenoBHAHOM Kpune bojihoboS kphshc Mower BoaH«K- 
HyTb TOJibKO Toma, Koma cocraBJifliomaH V 2 CKopocrn . 
nojiexa nocrnrHer SHaneHHH Vkphi , r. e. noswe, neM na npn- 
MOM Kpune. 

TaxHM o6pa30M, 3$(j)eKT crpeaioBHiiHocTH Kpujia cocto- 
HT B TOM, BTO HanajlO BOHHOBOrO KpH3HCa SaTHTHBaCTCH, 
OTOABHraercH Ha fiojibuine MHcna M h, KpoMe roro, boji- 
HOBoe conpoTHBneHHe nonyaaeTca Menbuie, neM b cnyqae 
npaMoro Kpuna. 

MeHbuiee BOAHOBoe conpoTHBAeHHe oCHacHaercH tbm, 
HTo BosHHKmaa yaapHaa boahs Bcerna 6yaeT Kocofi. Cab- 
AOBareAbHO, neM fioAbiiie cxpeAOBHAHOCTb, tbm SyneT CoAee 
Kocofi ynapkaa boahs h tbm Menbuie SyneT conpoTHBAeHHe. 
OAHaKO AAa AaHHoli ckopocth noAera yroA ctpcaobhaho- 
CTH He AOAweH fibiTb 6oAbiiie, neM sto Heo6xoAHMo, raK 
KaK Hapany c yMenbuienHeM K034)(})HUHeHTa Ao6oBoro co- 
npoTHBAeHHa crpeAOBHAHocTb KpuAa yMeHbuiaeT h ko 3(J)- 
4)HUHeHT nOAHeMHOft CHAU. 

XapaKTepHofi oco6eHHocTbio a3poaHHaMHnecKHx (})opM 
peaKTHBHux caMOACTOB aBAaeica npHMeneHHe oSparnoro 
nonepeaHoro V KpuAbes (pnc. 186). 3 to neAaerca, Kan 
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BHAHOrO KpUAa npH 60AbmHX 
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Mbi c uejibK) y;iytiineHH5J ridnepe^HOH ynpaBJine- 

MOCTii caMOJieia. 

OnepeHHe peaKTHBHbix cbmojictob o6bmHO hmcct Tonce 
cTpejioBHAHyK) (J)opMy, npH^eM yroji cTpe;i0BHAH0CTH one- 
peHHH ;ieJiaeTCH Bojibuie, ^eM yroji cipejioBHOTOCTH KpbiJia. 

UeJIb 3T0r0 — OTTHHyib BOSHHKHOSeHHe BO;iHOBOrO KpH3H- 
ca Ha onepeHHH HacTo;ibKO, htoSu oh B03HHKa;i nosHce, 
HeM Ha KpbiJie, h tbm caMbiM yjiyHiiiHTb pa6oTy onepeHHH 
(no/ipo&Hee o6 stom b rjiaBe o6 ycTOHHHBocxH h ynpaBJine- 
mocth). 

C 3T0H H<e uejibK) onepeHHe ofibiHHO pacnojiaraiOT bm- 
ine — TaK, htoSh oho OKasajiocb bhc cnyiHOH, 3aTopMO>KeH- 
HOg H CHJIbHO SaBHXpeHHOg CTpyH OT Kpbijia. KpoMe Toro, 
BaxcHo yuajiHTb onepeHHe or cxpyH raaoB, Bbixoj^HiuHX h 3 
peaKXHBHoro ;];BHraxeJiH. 

Bojibinoe sHaneHHe HMeex, pasyMeexcH, h (J)opMa $K)3e- 
jiH>Ka peaKXHBHoro caMOJiexa. C ue.nbio yMeHbiueHHH bo;i- 
HOBoro conpoxHBJieHHH 4>K)3eJiHHcy npHAaiox 4^opMy xeJia 
BpaiueHHH c pacnojiOHceHHeM HandoJibuiero nonepennoro 
ceneHHH npHMepHo nocpe;iHHe (pnc. 186). 

iljiH yMeHbuieHHH JioSoBoro conpoxHBjieHHH na neKoxo- 
pbix caMojiexax npHMeHHiox «npaBH;io njiomaiieg»: n;io- 
ma;xb nonepcHHoro ceneHHH 4)K>3e;iH>Ka yMenbuiaiox na n;io- 
uxajih nonepeHHbix ceneHHg xex Hacxeg, Koxopbie KpennxcH 
K HeMy (KpbiJio, onepeHHe h x. n.). 

HaKoneu jui^ CKopocxHbix caMo;iexoB HMeex ocofienno 





Phc. 186. CxeMa caMOjiera MhF-IS 6hc — bh;i cnepe;iH h cfioKy; 
nojiojKeHHe cpe^HeH aspOAHnaMHuecKofi xopAU 


349 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Phc. 187, CaMOJier MhF-IS 6hc; na BepxHefl noeepx- 
HOCTH KpbiJia BHAHbi aspoiiHHaMHqecKHe rpeCuH 
(neperopoAKH) 


Ba^Hoe BHa^eHHe npaBHJibHoe conpHHceHHe KpbiJia c 

TaK KaK npH HeyAa^HOfl HX KOMdHHaUHH BOJIHOBOfl 
KpasHc y caMOJieTa MOJKei BOBHHKHyib panbuie, hcm y h 30 - 
jiHpoBaHHoro KpbiJia. 

CaMOJiex MhF-IS 6hc. PeaKXHBHbiH HCTpeSHiejib 
MhF-IS 6hc (pHC. 187) KOHCxpyKUHH A. H. MHKOHHa 
H M. H. PypeBHqa CHa6^eH ABHxaxeJieM BK*1, CMOHXHpo- 
BaHHblM B XBOCXOBOH qaCXH BOBJiyX AJIH ABHXa- 

xejiH nocxynaex qepea B03Ayxo3a6opHHK, pacnojioJKeHHbifl b 
HOCOBOH qacxH (J)K)3eJiH^a h pas^ejiniomHHCH ;iajiee na abh 
K aHajia, Koxopbie oSxoahx Ka6HHy jiexqHKa. KaSHHa — rep* 
MexHqecKan, c KaxanyjibXHpyeMbiM cHjieHbeM. CaMOJiex hmc- 
ex BosAyinHbie xopMosHbie mHXKH, Koxopwe pacnojiOKenbi na 
aa^Hefi qacxH (J3i03eji5ix<a. JlexqnK MO>Kex oxKJiOHHXb mwx* 
KH npoxHB noxoKa c noMombio XHApaBjiHqecKOH cHcxeMbi 
caMOJiexa. 

KpbiJio — cxpejiOBHAHoe, Ha6paHo H3 xohkhx npo(|)HJie0, 
npHqeM npo4)HjiH KonueBbix ceqeHHH KpbiJia hbjihioxch So* 
Jiee HecymHMH, qeM.KopHeBbie. 3xa c^ejiaHo c uejibio oSec- 
neqnxb caMOJiexy Jiyqmyio nonepennyio h nyxesyio ycxoft- 
qHBOcxb H ynpaBJineMocxb b nojiexe na SojibuiHX yrjiax 
axaKH, xaK KaK Sojiee Hecymne KOHueBbie npoc})HJiH 3a- 
AepjKHBaiox cpbiB noxoKa na KOHue Kpnjia. 

C xoH me uejibK) yjiyqmeHHH nonepeqnoH ycxoflqHBocxi: 
H ynpaBjineMocxH KpbiJio HMeex Ha BepxHefl rioBepxHocxK 
qexbipe aapoAHHaMHqecKHX rpeSHH, hjih, npo- 
me CKasaxb, neperopoaKH, HanpaBJieHHbie no noxoKy (na 
paccxoHHHH 700 H 1700 mM ox (j)i03ejiHxca). HasHaqeHHe 
HX — noMeuiaxb nepexeKaHHio norpaHHqHoro cjioh Boaaym- 
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Horo noTOKa no pasMaxy xpHJia ri taKHM adpaaoM npeiot- 
BpaiHTb npex<;ieBpeMeHHbiH cpuB noTOxa, BejiyiUHfl k 
yMCHbineKHK) noA'beMHOH chjih h Morymnn npHseciH k CBa- 
jiHBaHHK) caMOJieia b uiTonop. 

KpbiJio HMeex sjiepoHbi c BHyipeHnefi aspoAHHaMnnecKofi 
KOMneHcauHefl h rHApoycH^HTe,aeM. lliHTKH-BaKpbiJiKH mo- 
ryx 6bixb oxKJioHeHbi b ;iBa noJio>KeHHH: BSJiexHoe — iia 
yro;i 20“^ h noca^o^Hoe — na yroji 55"^. 

§ 134. BOBAVlllHblE BHHTbl CKOPOCTHbIX 

CAMOJIETOB 

Oahhm h 3 npennxcxBHH k ;iocxH>KeHHio 6o.nbiiiHX cko- 
pocxefl Ha BHHxoBbix caMOJiexax 6biJio naAenne K.n.A. bhhx3 
npH SoJibiuoH CKopocxH noAexa. OAHaKO HccJieAOBanHH no- 
KaaajiH, hxo nyxeM yjiy^eHHH 4^opM jionacxeH mo>kho h 
Ha OoJibiHHx CKopocxHX coxpaHHXb npHCMAeMbie BHaneHHfl 
K.n.A. BHHXa. 

Khk HaM HBBecxHo, pe3yjibXHpyK)UJ.aH CKopocxb sjieMeH- 
xa jionacxH cKJiaAbiBaexcn h 3 cKopocxH noAexa h OKpy^KHOH 
CKOpOCXH BpameHHH BHHXa. OxClOAa HCHO, HXO CKOpOCXb 
sjieMCHxa AonacxH snaqHxeJibHo panbine, hem cKopocxb no- 
Aexa, npH6;iH3HxcH k cKopocxH SByna, a xoxAa BCAeACXBHe 
B03HHKH0BeHHH BOAHOBOXO KPHSHCa MCHHeXCH KapXHHB paC- 
npeAeAeHHH AaBAeHHH no npocpHAio AonacxH, yMeHbuiaexcH 
CHJia XHXH, XOPMOSHIAHH >Ke MOMCHX H Heo6xOAHMaH JIJIH 

BpameHHH bhhxb moiuhocxh Bospacxaiox, x. e. K.n.A bhhxb 
naAaex. TaKHM ofipasoM, BJiHHHHe OKHMaeMOcxH BOSAyxa 
npH cKopocxHOM nojiexc CKaawBaexcH na bhhxc panbiue, neM 
Ha KpbiAe. 3x0 bjihhhhc onpeAeAHexcH «AonacxHbiM» hhcaom 
M, paBHbiM oxHouieHHK) pesyAbXHpyiomefl cKopocxH W k 
CKopocxH sByxa na AanHofl Bbicoxe, x. e. 


Ha CKaaaHHoro hcho, nxo AonacxHoe hhcao M HSMeHHex- 
CH BAOJib jionacxH, nocKOJibKy BAOAb jionacxH HSMennexcH 
BeAHHHHa pesyAbXHpyKDlUeft CKOpOCXH (BCJieACXBHe HSMCHe- 
HHH OKpy>KHOH CKOpOCXH). 

no anajioxHH c KpbijioM peayjibXHpyiomyio cKopocxb, 
npH KoxopoH fac-jihSo Ha AonacxH noHBAHexcH MecxHan 
SByKOBan cKopocxb, HaabiBaiox KpHXHnecKofi, a coox- 
BexcxByiomee AonacxHoe hhcjio M — KpHxnnecKHM ao- 
naCXHblM HHCAOM M. 
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Scar tae-Jiii6o ua ;ioitdcTH pe3yjibtHp3rx>maR cKopocTb 
H -nonacTHoe ^hwo M npeBMcar hx KpHTH^ecKHe SHaweHHH, 
TO TaM o6pa3yeTCfl aona MecTHiax CBepxsByKOBwx CKopo- 
cxefi H, cJieflOBaxeflbHO, noHBJiHiOTCfl MecxHbie CKa^KH flaa^ 
JieHHH. 

y oSbiqHblX BHHXOB BOJIHOBOft .KpHSHC paHbUie BCCXO B03- 
tt’HKaeT Ha KOHueBux h KopneBHx nacxHX ./lonacxefi. 06bHC- 
HHCXCH axo xeM, "(TO KOHueBaH Hacxb JionacxH HMcex 66;ib- 
uiyw OKpyHCHyio CKopocxb, a KopHCBasi nacxb o6uhho hmc- 
ex xojicxbift npo(J)HJib. 

y.nyHmHXb pa6oxy BHHxa mohcho flByMH nyxHMH: yMeHb- 
iHHXb pesyjibXHpyiomyio CKOpocxb nyxeM yMCHbmcHHH ok- 
pyacHofi cKopocxH (x. e. nyxeM yMeHbuieHHH jHaMexpa BHH- 
xa H HHCJia o6opoxoB) H npHMBHHxb AJiH ^lonacxeft cneUiH- 
ajibHbie CKOpocxHbie npo(J)HJiH. TaKne .npo4)HJiH, nojioBHO 
CKOpOCXHblM npO(J)H;iHM KphlJIbCB, HMCIOT MeHbUiyiO KPHBH3- 
Hy, HX HandojibuiaH xojimHHa pacuojiojKeHa npHMepno Ha 
50% XOp'AH H, KpOMe xoro, OHH HMCIOX SaOCXpCHHUfi HOCHK. 
rioaxoMy KpHXHnecKHe CKopocxH nojiywaioxcH Buuie, hbm 
y oOblHHWX BHHXOB, H CHHHCeHHC K.n.fl. HaHHHaeXCH npH 
eOJIbUIHX HHCJiaX /Wjion. KPHT. 

BaacHyio poJib Hxpaex h 4>opMa aonacxH b njiane. Oo- 
.nyqH;i« npHMeHeHHe cafiflOBH^HHe h npHMoyrojibHMe .aona- 
cxH. y nepBux 94Mi)eKx ca6,aeBHflHocxH aHajioxHneH 34)(|)eK- 
xy cxpeJiOBHflHocxH Kpbi,aa. TlpflMoyro,nbHaa ace ,nonacxb 
no3BO,iiflex npH xofi ace a6cojiioxHofl xojimHHe yMeHbiuHXb 
OTHOCHxe,nbHyK) TOJiuiHHy ,aonacTH, nxo h oxflajiaex bojiho- 
BOg KpHSHC. 


§ 135. BKJlAfl OTEHECTBEHHblX VHEHblX B PA3BHTME 
AaPOAHHAMHKH BOJIbUlHX CKOPOCTER H CKOPOCTHbIX 

CAMOJIETOB 

Enie B npouiaoM BeKe BHflaroinHficH pycoKHH ynenufi 
apxHajiepHflcKHH renepaji H. B. MaHeBCKHii (1823—1892) 
yxasa;! na sHaneHRe cacHMaeMocxa Boaayxa npH SojibuiHX 
CKopocxHX flBHaceHHH B CBoeM KanHxajibHOM xpyfle «Kypc 
BHeuiHeS 6 ajuiHCXHKH» (1870 r.). Oco 6 oe BHHMaHHe hm 6bi- 
Jio oOpameHo na aHaneHne CKopocxH SByKa h flB,aeHHH, 
HMeiomHe MecTO npH nojiexe apxHajiepHftcKHx CHapaAOB. 
SHaneHHe CKopocxH SByna oh BbipasHA HSBecxHbiM hbm 
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y 

cooTHomeHHeM KOTopoe h nojiymuio HasBaHue HHCJia 
MaHeBCKoro. 

OrpoMHbiH BKJiaA B HayKy o nojiere c SojibuiHMH cko- 
POCTHMH BHCC yneHHK H COpaTHHK H. E. >KyKOBCKOrO — 
aKazieMHK C. A. ManjibirHH. 

B KOHue npouiJioro BeKa C, A. Man.nbirHH, rorjia erne 

COBCeM MOJIOAOH y^CHblH, H36paJI JiJin CBOefi a^OKIOpCKOH 

AHCcepiauHH HCCJieAOBaHHe Te^eHHH rasa c y^exoM ero 

OKHMaCMOCTH. TOTO BpCMeHH 3T0 6bl.’ia Sa^aMa 6o.Tb- 

UJOH Tpy/iHocTM. y4eHbie TOTAa CMMxa.aH, H it) raa, HeaaBHCH- 
MO OX CKOpOCTH, TeHCT nOAo6HO HeOKHMaGMOii >KHAK 0 CTH. 

C. A. ManjibirHH mhcxo MaxeMaxH^ecKHM iiyxeM noKasaji 
ox^Hiie cKOpocxHoro noxoKa KanejibHoft >ivhakocxh (na- 
npHMep, BOAbi) or rasoBoro noxoKa. B cbogm rennajibHOM 
xpyAG «0 rasoBbix cxpy5ix» (1903 r.) Man.abixHH peiUHJi 
ABe 3aAa4H: o6 HcxeneHHH OKiiMaeMoro rasa nepea oxBep- 
cxae (b BHAe cxpyw) h o AasjieHHH rasoBoro noxoKa nn 
nocxaBJieHHyio nonepex He^o nAOcxyio iiperpaAy. 3 to 6bi- 
Jio Ha^aAOM pemeHHH b 6yAyiAeM ochobhoh 3aAann^o6xe- 
KaHHH rasoBbiM noxoKOM KpbiJia caMOJiexa c OoAbmoft cko- 
pocxbK), 6 jih3koh k CKopocxH sByxa. 

TaKHM oSpasoM, CBoefi Ojigcxhiugh paOoxoH C. A. Ma- 
njibiXHH nojio>xHji Ha^a.xo hoboh nayKC — rasoBoii ah- 
HaMHKe, HJiH, Kax ee nacTo nasbiBaiox, aapoAHiia- 
M'Hxe t3ojibii[Hx cxopocxeH. Tpya C. A. Hanjibiriij 

Ha nOAyHHA MHpOByiO HSBeCXIIOCXb H nOCAy>XH.X OClIOBOfl 
AAH C03AaHH5I CXOPOCXHOH aBHaUHH. 

MbiCAH, 3 aA 0 >KeHHbie B xpyAG C. A. ManAbiFHHa, rio.;iy- 
MHAH AaAbHeftmee pasBHXHe b nosAHeftinee speMH. CoBex- 
cxHe rasoAHHaMHXH c SoAbuiHM ycnexoM paSoxaiox b oSab- 
CXH xeopHH xpbiAa cxopocxHoro caMOAexa. B paSoxax 
C. A. XpHCXHaHOBHHa, O. El. OpaHXAH, A. A. ZtopoAHHUbina, 
M. CepcdpeHCXoro, B. F. FaAbnepHHa ii Ap. noAyHeiio 
MHoro ueHHbix Aannbix aah npoexxHpoBaHHH cxopocxHbix 
caMOAexoB. 

B pesyAbxaxe sxhx pa6ox HauiH xoHCxpyxxopbi yBepeii- 
HO ’CTpOHT CKOpOCXHbie CaMOACXbl, yXpeHAHH MOmb COBCX- 
CKOH peaXTHBHOH aBHaUHH. 
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rjlABA XVII 

CHJ10BAH yCTAHOBKA PEAKTHBMOPO 
CAMOJIETA 

§ 136. PEAKTHBHblE ABHEATEJIH (OBIUEE nOH5ITHE). 

BOSAVlIlHO-PEAKTHBHblE ABMPATEAH (BPA) 

Hflea HCnojibSOBaHHfl peaKraBHoro ABHraiejia ajih no' 

JieroB BnepBbie BOSHHKJia y nac b Pocchh. Ona npHHaaJie' 

>KHT H3BecTH0My HapoflOBOJibuy H. H. KH6ajibqHMy, koto- 
pbiS B 1881 r. cocTaBHJi «npoeKT B03Ayxon.fiaBaTejibHoro 
npH6opa» Ha peaxTHBHOM npHHUHne. iiaAbHeflmee pasBH- 
PHC 3Ta HflCH no.nyHHJia b rpysax ocHOBonojio5KHHKa peax- 
THBHofi xexHHXH K. 3. UHOJixoBcxoro, npeflJioJXHBUiero b 
1903 r. HcnojibBOBaib paxery ajih MeHcn;iaHeTHhix coofiipe- 
HHfi H nojiOHCHBiuero Hanajio pa3pa6oTxe leopHH peaxTHB- 
HHx ./leraTejibHbix annaparoB. 

Paxexa BBjiHexcB npocxefliiiHM peaxxHBHUM ABHra- 
xejicM. OcHOBHan nacxb paxexu — xaMcpa cropaHHH A 
(P'Hc. 188, c), B xoxopofl npoHcxoflHx cropaHHC xonjiHBa. 
ripH cropaHHH xoHHHBa (nanpHMep, nopoxa) b xanepe o6- 
paayKJXCH narpexbie ao Bbicoxofl xeMnepaxypu rasbi h coa- 
AaexcH HOBbiuieHHoe aaBJicHHe, SjiaroflapH neiny npoHcxo- 
AHX HcxeneHHe raaoB nepea xanaji B, HasbiBacMbifi con- 
/1 0 M. Bo3HH.xaK)maH npn axoM peaxuHH, x. e. hhwcm He 
ypaBHOBeuieHHaH cHJia npoxHBOAaB.xeHHH F, h xojixaex pa- 
xexy B cxopoHy, oSpaxnyio HcxencHHio raaoB. 

CjieAyex cxaaaxb, qxo XHra BOBayuiHoro BHHxa no cbo- 
eii npHpone HBJinexcH xoHce peaxxHBHoft chjioh, ho cosfla- 
. HHe ee npoHcxoAHx nyxe.M cjiohchofo npeo6pa30BaHHH anep- 



Phc. 188. npocTefttUHe cxcmu peaKTHBHux JiBHraTejiefl: a — pa- 
KGTa; 6 BCH/iKOCTHaB paKBTa; 8 — npHMOTomifaiH Boa^yuiHO- 
peaKTHBHbiH flBHraTe.nb; a — nyjibCHpyiomHH BosflyuiHo- 
peaKTHBHbifl flBHraxeab 
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rHH Ton^HBa, Toraa KaK paKexHbift flBHrarejib coa^aet Tft- 
ry nyreM HenocpeflCTBCHHoro Bbi6poca npoflyKTOB cropa- 
HHH Ton^Ba. no3TOMy paKery naabiBaiOT flBHrarejieM 
npHMOH peaKUHH. 

ABHauHOHHbie peaKTHBHbie OTHrarejiH moh<ho paafle/iHib 
Ha paKeTHbie h B03;iyiiiH0-peaKTHBHbie, Ka>Kflbie h 3 koto- 
pbix, B CBOK) oMepeflb, flejiHTCH Ha anpefle^iCHHbie XHnbi. 

PaKexHHe asHraxejiH b axMoc4)epHOM Boajryxe He Hy>K- 
aaioxcH, xaK Kax y hhx BMecxe c xopioh'hm BBOflHxcn b xa- 
Mepbi cropaHHH 6oraxbie XHCJiopoAOM xBepAbie hjih jxHAXHe 
BemecxBa — o x h c Ji h x e ji h. Ho poAy xonAHBa pasAHxa- 
KDx paxexHbie ABHxaxeAH xBepAoro xonAHBa h khaxoxo 
XOHAHB a. 

y nepBbIX XOnJIHBOM oSblXHO HBAHeXCfl nopox, xoxopbifi 
coAepHCHx xax ropxjHee (cepy h ApeBecHbiS yroAb), xax h 
oxHCJiHxejib (cejiHxpy). nopoxoBue ABHrax&nn pacxoAyiox 
oxeHb MHoro xonjiHaa h noaxoMy Moryx pa6oxaxb JiHuib He- 
cxoAbxo cexyHA. Ohh npHMeHHioTCH xax KpaxKOBpeMeH- 
Hblfi HCXOHHHX AOnOJlHHXeJlbHOfl XflXH ofiAerweHHH B 3 Jie- 
xa XH>Kejio HarpyjxeHHbix caMo^exoB hah ycKopeHHH B3Aexa 
HCxpeSHxeAeH c na^ySu aBHanocua b bhac xax nasbiBae- 
Mbix cxapxoBbix ycxop'HxeAefi. 

ZtBHraxeAH >KHAXoro xoriAHBa, xaiue HaabiBaeMue 
HCHAKOCXHO - peaXXHBHbIMH ABHXaxeAHMH 
npHMeHHKjxcH xax B xanecxBe ycxopHxeAeft, xax h 
B xaxecxBe caMOcxoHxeAbHbix chaobmx ycxanoBox. OpHH- 
UHnnaAbHafl cxeiwa >KP/l noxasana Ha pnc. 188,6. Koh- 
cxpyxxHBHo 3X0X ABHxaxeAb MOJxex 6bixb BbinoAHen BecbMa 
npocxo, H B 3X0M exo SoAbuioe aocxohhcxbo. ZfpyrHM, eipe 
6oAee BajKHbiM aocxohhcxbom ^PJl HBAHexca xo, xxo se- 
AHHHHa paSBHBae.MOft HM XHXH He SaBHCHX HH ox OXOpOCTH, 
HH ox BbicoxH noAexa (ABHxaxeAb mokcx pa6oxaxb h b 6e3- 
BosAyuiHOM npocxpaHcxBe, nocxoAbxy oh He HyncAaercH b 
axMoc4)epHOM sosAyxe). 

BjDAbUIHM HeAOCXaXXOM JXHAXOCXHbIX peaXXHBHbTX ABHXa- 

xeAeft HBAHexcH xo, Mxo OHH pacxoAyiox rpoMaAHoe xoahhc- 
CXBO XOnAHBa, OCOSeHHO OXHCAHXeAH, BCACACXBHe Hero npH- 
roAHbi AHuib aah xpaxxoBpeMeHHbix noAexoB. 

Plxo6bi yBeAHHHTb BpeMH pa6oxhi peaxxHBHoro ABHraxe- 
AH, HaAO 6paxb Heo6xoAHMbiH aah cropaHHH xonAHBa xh- 
CAopoA H3 axMoc(J)epbi, a He BOSHXb ero c co6oh na caMO- 
Aexe. 3x0 coo6paH<eHHe npHBeAo x hoboA cxeMe peaxxHB- 
Horo ABHxaxeAH — BosAymHo-peaxxHBHoro. 
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^osAyuiHo-peaKtHBHbie ABMraxejiH CymecT^y- 

lomHe BoaziyiuHO-peaKTHBHbie HBnrajem mohcho pasAeJiHib 
Ha: 1) npHMOTOHHbie, 2) nyjibCHpyiomHe, 3) Typ6oKOMnpec- 
copHbie H 4) lypSoBHHTOBbie, T. e, xypdoKOMnpeccopHHe b 
KOMShHHUHH C BOSAyUIHblM BHHTOM. 

npOCTefilllHM H3 HHX HBJIHeiCH npHMOTOHHblfi BPJX- Oh 
npeACTaBJiHCT co 6 oh CHrapooSpasHoe le^o c npHMbiM npo- 
TOKOM BOBAyxa (pHC. 188,0) H COiCTOHT B OCHOBHOM H3 TpeX 
Haciefi — AH4)4)y30pa, KaMepbi cropaHHH c xonjiHBHbiMii 
(J)opcyHKaMH H conjia. Bo BpeMH nojiexa npH npoxoAe ne- 
pea AH(t)4^y3op B03Ayx xepnex cKopocxb, Bo/ieACXBHe Hero 
noBbimaexcfl ero AaBjieHHe. B xaMepe npH cropaHHH xon- 
JiHBa B03Ayx HarpeBaexcH ao bhcokoh xeMnepaxypbi h bu- 
xexaex nepea cohao co CKopocxbio, ananaxeAbHO npeBbi- 
uiaiomeH cKopocxb Ha 6 eraiomero noxoKa, cosAaBan xeM 
peaKXHBHyK) xnry. 

ripH cKopocxH noAexa, paBHoS HyAK), x. e. Ha Mecxe, 

HHKaKoro noAJKaxHH BOSAyxa b ABnraxeAe He 6 yAex, sna- 
HHx He 6 yAex h co 3 AaBaxbCH xnra. CAeAOBaxeAbHo, caMOAex 
c npHMOTOHHbiM BPJl AAH ocymecTBAeH'HH noAcxa Hy>K- 
AaexcH B npeAsapHxeAbHOM pasrone 3a cnex xhph bchomo- 
raxeAb'Horo ABHraxeAH (yKPJX n x. n.). 

OpH He 60 AbIUHX CKOPOCXHX HOAexa n-PHMOXOHHbifl BPJX 
HeBbiroACH BCAeAcxBHe HeAocxaxoHHoro noA^^axHH B03Ayxa 
B ABHraxeAe. Ho c yseAHHeHneM CKopocxH noAexa xnra 
6 bicxpo pacxex, h npH Soabiuhx cBepx3ByKOBbix CKopocxHX, 
nopHAKa 3000 — 4000 KMfmc, npHMOxoHHbiH BPJX, KaK no- 
Aaraiox, c xohkh apeHHH okohomhhhocxh 6 yAex BwroAHee 
BCHKoro Apyroro BOSAyiBHO-peaKXHBHoro ABHraxeAH. 

llyAbCHpyiOlUHH BOBAyUIHO-peaKXHBHblH ABHraxeAb ox- 
AHHaexcH OX npHMoxoHHoro xeM, qxo y Hero KaMepa cropa- 
HHH paaoOmeHa ox AHc})cJ)y3opa KAanaHHofl peuiexKofi K 
(pHC. 188, a). HaOeraiomHH BOSAyiuHbifi noxoK ox>KHMaex 
KAanaHbi h nocxynaex b xaMepy cropaHHH, xyAa b 3xo Bpe- 
MH noAaexcH xonAHBo. IlpH cropaHHH xonAHBa AaBAenne b 
KaMepe noBbiiuaexcH, noaxoMy KAanaHbi saKpbiBaioxcH, b 
pesyAbxaxe nero AaBAenne CHAbHo Boapacxaex h npoHCXO- 
AHT HcxeneHHe (BbixAon) rasoB nepes cohao. Flpn BbixAone 
B KaMepe cropaHHH oOpasyexcn paapeKeHHe, BCAeACXBHe 
Hero KAanaHbi chobb oxHCHMaioxcH naOeraiomHM noxoKOM, 

H Becb UHKA nOBXopHexcH CHanaAa (oh npoAOAHcaexcn oko- 
AO Vso ceKyHAu). ABHraxeAb pafioxaex npepbiBHCxo — 
nyAbCHpyex, hcm h oShHCHnexcH ero HasBaHHe. 
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§ 137. TVPBOPEAKTHBHbin flBHrATEJIb (TPfl) 

HaH6ojiee pacnpocxpaHeHHbiM h3 BoaayuiHO-peaKTHBHUX 
flBHraxejieH b HacroHiuee BpeMH HBJiaeTCH TypfiopeaKXHBHbifi 
flBHraxeJib (TPjl). TaKHM flBHraxe.aeM cHa6>KeH h caM 0 .aex 
MhF-IS 6hc. 

ZlBHraxeJib (pac. 189, a) cocxohx hb cJieayioiUHX ochob- 
Hbix uacxefl: jiH(i)(|)y3opa, KaMepw cropaHHB c xon.nHBHbiMH 
(bopcyHKaMH, raBOBofi xyp6HHbi h conjia. AxMoc(})epHbiH 



Phc. 189. npocTeftiuHe cxeMbi Typ6oKOMnpeccopHoro BOSjtyiUHO- 
peaKTHBHoro ASHrarejiB h Typ6oBHHTOBoro ABHrarejin: 
a — / — con;io, 2 — Typ6HHa, 3 — KaMepw cropaHHa, 4 — (|)op- 
cyHKH, 5 — KOMBpeccop, 6 — iiH(})(J)y3op; 6 — / — conjio, 2 — ryp- 
6HHa, 3 — KaMepbi cropaHHB, 4 — (jiopcyHKH, 5 — KOMnpeccop, 
6 — pe;iyKTOp, 7 — BOSiiymHbiH bhht 


Bos^yx nociynaeT b AH4)45y3op, r;ie necKOJibKo no/i>KHMaeT- 
CH. Ms ;iHcJ)^y3opa Bosjiyx nociynaeT b KOMnpeccop, Bpa- 
maeMbifl lypfiHHofl. KoMnpeccop c^HMaei Boanyx h noHaei 
ero B KaMepy cropannH, Kyua BnpbicKHBaeicH lonjiHBO. Flpn 
cropaHHH TonjiHBO-BosnyuiHofi cMecH leMnepaiypa b KaMe- 
pe noBbiiuaeTCH no 1000 h Sojiee rpanycoB. Ma KaMepbi ras 
nociynaei na JionaiKH Typ6HHbi h, omaBan efi nacib cbo- 
efl SHeprHH, npHBonHi ee bo Bpamenne (Typ6HHa nacance- 
na na o^hh Ban c KOMnpeccopoM) . Aanee ras nonanaei 
B peaKTHBHoe conjio h BbiieKaei co cKopocibio, npeBbimaio- 
mefi CKopocTb nojieia. 

TaKHM o6pa30M, inra lypfiopeaKiHBHoro nsHiaieJiH no- 
nynaeiCH finaronapn yBejiHnenHio cKopocin Boanyxa, npo- 
xonnmero nepes nsHraienb. Tohjiheo HBJifleiCH hctohhh- 
KOM 3HeprHH, Macca >Ke ero no cpaBnenHio c Maocofi bo 3- 
nyxa BecbMa HesnanHiejibHa. 

XlBHraienb mo^kct pa6oTaTb ne tojibko b noneie, ho h 
H a Mecie, laK KaK OKaine Boanyxa h nonany ero b KaMe- 
py cropaHHH BbinonHHei KOMnpeccop (na Mecie Bosnyx 
sacacMBaeiCH b nBHraienb 6n3ronapH paspoKeHHio, C03- 
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iiaBaeMoMy b flH<})(|)y3ope pa6oToft KOMnpeccopa). SanycK 
ABHraTCJisr ocymecTBJiaeTCH cneuHajibHUM cxaprepoM 
(oGbitiHo sjieKTpHqecKHM), coeiiHHHeMbiM c BaJioM KOMnpec- 
copa. KaK TOJibKo flBHrare^b HannHaer padorarb, cTapiep 
aBTOMaTHnecKH orcoeflHHHercH. TonjiHBO-B03;iymHaH cMecb 
cHaqa.na BOcnjiaMeHaeica or sjieKTpocBenH, a b flajibnefi- 
lueM — OT conpHKOCHOBeHHH c nJiaMeneM. TonjiHBOM oSfain- 
Ho cjiyxcHT xpaKTopHbifl KepocHH. HBHraxenb npoci b skc- 
nJiyaiauHH h oSecnenHBaex caMocroHTejibHbifl Bajier caMO- 
Jiexa. 

rio KOHcrpyKTHBHOMy BbinojiHeHHK) TypSoKOMnpeccop- 
Hue BP/^ pasjiejiaiOTCH na aaa XHiia: c ueHxpo6e*HbiM 
KOMnpeccopoM h oceBbiM KOMnpeccopoM. B nepBOM cjiynae 
flBHraxe^ib €o;iee npocx, ero ;wHHa h Bee Menbuie. CneaxHe 
B03flyxa B 3 — 4 paaa oCecnenHBaexca oahhm KOJiecoM c jio- 
naxKaMH, HiBH, KaK roBopax, oahoA cxynenbio, xoraa kbk 
flJiH noayqcHHH xaKoro see noa*axHH b occbom KOMnpecco- 
pe HeofixojiHMO 7 — 8 exynenefi, nxo yBeJiHnHsaex Bee h ajih- 
Hy ABHraxejia. Saxo flBHxaxeab c oceBbiM KOMnpeccopoM 
HMeex MeHbiiiyio .aodoByio njiomaAb h, nxo oco6eHHo Ba*- 
Ho, 6ojiee bhcokhh K.n.a, neM c ixeHxpo6en<HbiM KOMnpec- 
copoM. 

XIjih yBeaHneHHH aKonoMnnHoexH na Majiux cKopocxnx, 
a xaKxce aaa yjiynmeHHa B3JiexHbix xapaKxepHcxHK caMOJie- 
XOB Moryx 6wxb HcnojibaoBaHH xyp6oBH HxoBbie BPXf. 
TaKoft flBHxaxejib xapaKxepen xeM, nxo c sanoM KOMnpecco- 
pa H xyp^HHbi coejrHHCH BosnyuiHbiH BHHx (nepcB peflyK- 
xop, yMeHbiiiaiomHH nHCJio o6opoxoB), Kax axo noKaaano na 
pHC. 189,6. Tax kbk AJia npnBOAa Bnnxa Hyaena Sojibuiaa 
Momnoexb, xo rasbi, npoxoaa nepea xypCHHy, oxAaiox yaee 
fioAbuiyro nacxb cBoeft anepxHH. Menbuiaa aee nacxb Hcnojib- 
ayexca b peaKXHBHOM conae aaa cosAaMH^ AonoaHHxeabHoft 
(peaKXHBHofl) xaxH. 

XaKHM o6pa30M, y xyp6oBHHxoBoro ABHraxeaa npHMep- 
Ho 90% xaxH co3Aaexca bhhxom, a ocxaabHbie 10% — 3a 
cnex peaKUHH Buxenaiomero raaa. 

Typ6oBHHxoBofi ABHraxeab no cpaBHeHHio c nopiune- 
BHHxoBUM oOaaaaex paaoM npcHMymecxB. Ochobhumh h 3 
HHX aBaaioxca BoaMoacHoexb noayneHHa Ooabuiofi moiuho- 
exH npH yMeHbuieHHH aoOoBoro conpoxHBaeHHa h Beca ca- 
Moaexa, yaynuieHHe HeKoxopHx aexHbix KaneexB h bosmojk- 
Hoexb npHMeHCHHa AeiueBoro TPnaaBa Bwecxo BWcoKocopx- 
Horo 6eH3HHa. 
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§ 138. T5irA M T5irOBA5I MOlUHOCTb TPA- 
BJ1H5IHHE CKOPOCTH H BbICOTbl nOJlETA HA T5iry TPfl 

PaKCTHbifi ABHrarejib, BbiOpacbiBan h 3 conJia c hckoto- 
poH CHJioH cipyK) rasoB, .c laKofl >Ke chjioh peaKUHH CTpe- 
MHTCH ;iBHraTbCH B n'poTHBonojio>KHOM HanpaBJieHHH. Cjie- 
HOBaTejibHo, peaKTHBHan CHJia thth ^hcjichho paBHa Toft 
cHJie, c KOTopoH rasbi BbidpacbiBaioTCH h 3 conjia. nocjieji- 
HHH >Ke, no BTopoMy saKony HbioTona, pasna npoasseAe- 
HHK) ceKyn/lHOH Maccbi BHSpacbiBaeMbix raaoB na npnpa- 
mcHHe HX CKopocTH npn BbixJione, t. e. na cKopocTb Bbix;io- 
na. TaKHM o6pa30M, 

P peaKT ~ ^ceK (KZ), 

B BOSiiymHo-peaKTHBHbix jiBHraie^inx, b tom nncjie h b 
TPJX, peaKTHBHbiH 34)4)eKT, cosAasaeMbiH ARnraieAeM, o6y- 
cJiOBJien pasHOCTbK) cKopociefl Bbixjiona h nojiexa. FIosTOMy 
peaKTHBHan inra sannineTCH lan: 

P peaKT ^ceK ( V^) • 

Tax Kax Macca reJia paana ero Becy, AeJienHOMy na yc- 
KopeHHe cHJibi TH^ccTH, TO mccK= noACTaHOBxy, 

iiojiynaeM: 

n — Gaosii* ceK / 1V7 \/\ 

“ peaKT — 1 Bbix.™ y ) • 

Hxax, T^ea TypdopeaKTuenoeo deueareAH npHMo npo- 
nopUfUOHaAbHa eecy npoTeKatotyeeo e ceKyndy nepes deuea^ 

TBAb eoadyxa u paanocru cKopocred ebiXAona u noAera, 

CjieAyei HMCTb B BHAy, hto nojiynennan aah onpeACAe- 
HHH THTH (})0pMyAa nBAHexcH npH6An>KeHHOH, Tax xax B Hen 
He ynHTbiBaeTCH Macca noAaaaeMoro xonAHBa. OAnaxo bbh- 
Ay Toro, HTO Macca TonAHBa onenb MaAa no cpaBnennK) c 
Maccofi B03Ayxa, to eio npeHe6peraK)T. 

Tnra HBAneTCH nandoAce xapaxrepHbiM noxasaxeAeM 
peaxxHBHbix ABHraxeAefl, xoxAa Kax ochobkhm noxasaxeACM 
nop^uiHCBbix ABHraxeAeft hbahctch hx Momnocxb. InroBaH 
Momnocxb peaxxHBHoro ABHraxeAH pasna npoHSBeAeHHX) cn- 
Abi THTH na CKopocxb noAexa h MO>Kex 6biTb BbinncAena no 
(j)opMyAe: 


npHMep. Typ6oKOMnpeccopHbift BOSAyuiHO-peaKTHBHtiH ABHrarejib 
ycTaHOBJicHHUH Ha peaKTHBHOM caMOJieie, pasBHBaer Tnry okojto 
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2300 Ka. OnpeAejiHTb THroeyio MoiUHOCib SToro ABHrarejifi npH CKopo- 
CTK nojiera 1080 kmIhqc, t. e. 300 mIcck. 


A/ = 


2300*300 

75 


= 9200 A. c. 


BjIHflHHe CKOpOCTH H BbICOTbl HOJICXa Ha TJiry TPJX* Th- 

ra CHJiOBOH ycxaHOBKH bhriobopo caMOJiera c yBeJiH^CHHeM 
CKopocTH nojiexa yMenbiuaexcH. Tnra TPJt jio hokoxo- 
poro npeziejia necKOJibKo yMeHbmaexcH, a saxeM pacxex. 
3 x 0 oSiaHCHHexcH TOM, HTo THTa TPZt, KaK 6 biJio noKasaHo 
Bbime, saBHCHx ox ceKyHAHoro pacxoAa sosAyxa h pasHo- 
cxH OKopocxeS HCxeqeHHH rasoB h nojiexa. npH yBeAH^enHH 
CKopocxH nojiexa ynoMHnyxan pasnocxb CKOpocxefl yMeHb- 
maexcH, qxo hphboahx k yMeHbiueHHio xhxh. OAHaKO b abjib- 
HeftiueM cHAbHbifi pocx ceKyHAHoro pacxoAa BOSAyxa npn- 
BOAHX K pocxy xnrH. 

Ha pHC. 190 Aan npHMepHwS rpac})HK HSMenenHa xnrH 
TPJl B saBHCHMOcxH OX CKopocxH H BHCoxbi nojiexa (npH 
nocxoHHHOM qHCAe o6opoxoB xyp6HHH). Hb 3X0X0 rpa(})HKa 
bhaho, ^ro npH nyjieBoS Bbicoxe ao CKopocxeii nopHAKa 
500 — 600 kmIhuc xnra HeMHoro naAaex, ho c yBCAHHeHHeM 
CKopocxH noAexa CHOBa yBejiHHHBaexcn. OAHaKO na cBepx- 
BByKOBbix CKopocxHX XHxa BHOBb dyAcx naAaxb. IlpH^HHa 
3X0X0 SaKJTIOnaeTCH B tom, HTO npH OHCHb dOAbUIHX CBepX- 



Phc. 190. npHMepHbiH rpa4)HK aasH- 

CHMOCTH THFH TypOOKOMnpeCCOpHOFO 
BPJX OT CKOpocTH H BbicoTU no^ieia 
(npH nOCTOHHHOM HHCJie oOopOTOB 
TypSHHbl) 


3ByK0BbIX CKOpOCXHX 

xeMnepaxypa nocxynaio- 
mero IB ABHxaxejib bos- 
Ayx a noiB bi'Ui a excH b bi - 
Lue AonycxHMbix iipeAe- 
jioB, qxo BeAex k neod- 
xo;i'HMocTH Bce Cojibuie 
VMeHbuiaTb noflawy to- 
njiMBa B fl.B.HraTejib. 

C nofl-beMOM ,Ha bh- 
coTy TBra TP/], yMCHb- 
maercfl (piHc. 190). 

OdtHOKHeTCH 3TO TCM, 

rro c BbicoToft yMCHb- 
uaeroa oeKyHAHbifi pac- 
xoa BOBAyxa qepea abh- 
raTCJib, a 3 to h Be^eT k 
yMCHblUCHHIO THrH, KBK 

cjieayeT hs ee 4 >opMyjibi. 
Ha npHBeAeHHoro rpa- 


3^ 
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cj)HKa BHAHO, HTo Ha Bbicoxe 8000 M THra cocTaBJiHei npH- 
MepHo 50% seMHofi, a Ha blicotc 16 000 m jojihKO okojio 
20% BCMHOH. 

Ha OHeHb OojibuiHX csepxsByKOBbix cKopocinx (npn 
M>1,5) Bbiro^Hee cxaHOBHTCH npHMOxoMHbie BPfl, koxo- 
pbie HMeKDx Menee >KecxKHe xeMnepaxypHbie orpaHHHeHHH 
(BCJie^cxBHe oxcyxcxBHH BpamaiomHXCH Hacxeft). Ha eme 
oojibiHHx CKopocxHx, a HMeHHo: npH M >3 — h Ha Oojibuihx 
Bbicoxax HaH6o;iee Bbiro^Hbi x<HAKOcxHbie peaKXHBHbie ;ibh- 
raxejiH. 

B saKJiiOHeHHe npHBOAHM xapaKxepHcxHKy xypSopeax- 
xHBHoro iiBHxaxeJiH BK-1 caMOJiexa MhE-IS'Shc. 
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* 5 MHH. Ha BbicoTe MCHee (h paBHofl) 10 000 m b ropHsoHiajibHOM 
iio^iCTc; 10 MHii. Ha Bbicoxe Oojiee 10 000 m b ropHsoHxa^ihHOM nojiexe; 
10 MHH. B Ha6ope bwcotw Ha scex Bbicoxax, 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 


r;iABA XVIII 

nP5IMOJIHHEHHbm nOJlET PEAKTHBHOrO 
CAMOJIETA 

§ 139 . T5irA, nOTPEBHA5I rOPH30HTAJlbHOrO nOJlETA, 
H 3ABHCHMOCTb EE OT MHCJIA Af 

ripHMOJiHHeHHbiH nojiex cKopacTHoro peaKTHBHoro caMo- 
Jiexa BO MHOXHX oxHomeHHBx HH^eM He oxJiHHaexcH ox no- 
jiexa BHHxoBoro caMOJiexa. 3xo KacaexcH, HanpHMep, ycjio- 
BHH paB'HOBecHH cHJi H MOMeHxoB B ycxaHOBHBUieMCH npH- 
MOJIHHefiHOM nOJiexe, SaBHCHMOCXH nOTpe6HO0 CKOpOCXH OX 
yrjia axaKH h y^eJibHOH HarpyaxH, saBHCHMocxH noxpe6HOH 
XHXH ox aapoA'HHaMHHecKoro KanecxBa caMOJiexa h x. zi. C 
>apyrofi cxopoHbi, BJiHHHHe cjKHMaeMocxH Bosziyxa, cHJibHo 
cKasHBancb na aapoOTnaMHHecKHX xapaKxepHCXHxax caMo- 
jiexa, CKaawBaexcH xeM caMbiM h na ero JiexHbix xapaKxe- 
pHCXHKaX. 

OcHOBHMMH xapa'KxepHCTHKaMH caMOJiexa b ropHsoH- 
xajibHOM nojiexe, kbk naM HSBecxHO, hbjihkdxch KpHBbie )Ky" 
KOBCKoro no noxpednofl xnre h noxpeSHoft moiuhocxh. JIjir 
peaKXHBHoro caMOjiexa HaH6ojiee xapaKxepnofi HBJiHexcH 
xnra, noaxoMy paccMoxpHM noxpefinyio ropHSOHxaJib- 
Horo noJiexa xnrv h aaBHCHMOCXb ee ox nnczia M nojiexa. 

B rjiase XVII 6biJio noKasaHO, nxo nocjie Mkpht npn 
AaJibHefiineM yBeJiHneHHH nncjia M aspoAHHaMnnecKoe Ka- 
necxBO caMOJiexa cHJibHo yMeHbiuaexcH (yxyAuiaexcH). 3xo 
H BCAex K pesKOMy yBejiHneHHio noxpefinofi xhxh na saKpH- 
XHHecKHX HHCJiax M nojiexa. B bxom nexpyAHO y6eAHTbC5i, 
ecjiH BcnoMHHXb, Mxo noxpe6HaH ajih ropHsoHxaJibHoro no- 
jiexa xHxa paBHa Becy caMOJiexa, AeJieHHOMy na ero aapo- 
AHHaMHnecKoe KanecxBO (npH AannoM yxjie axaKH) : 



Hb 3X00 (JiopMyjiH bhaho, hxo npn yMenbuieHHH Kane- 
cxBa K B HecKOJibKO pas noxpe6HaH xnra yBejiHHHxcH bo 
cxoAbKo 5Ke pas. 

npHMep. PeaKTHBHuii caMOjier, noJiHpti KOTOporo npH paanux 
MHcjiax M jiaHbi Ha pHC. 183, HMeer, Kax bhahm, npH M = 0,30 h npH 

, 0,2 

Cy= 0,2 aapoAHHaMHHecKoe Ka'iecTBo K = 10, a npH M ==; 
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=•- 0,86 H npH TOM Cy KanecTBo K =(fo 84 ^ ® neihipe c 

JiHuiHHM pasa MeHbme. CjicAOBareJibHo, bo BxopoM cjiynae norpeCHaa 
T5ira BoapaciaeT b 4 c jihuihhm pasa. 

Ha pHC. 191 ;iaHbi KpHBbie noTpe 6 HOH h pacnojiaraeMofi 
THrH B ropHBOHTajibHOM HojicTe Ha pasHbix Bbi'Coxax peaK- 
THBHoro caMOJiexa c ;iBHraxejieM BK-1. Mo>kho BH;iexb, 
Hxo, HanpHMGp, Ha nyjieBOH Bbicoxe npH CKopocxHX nojiexa 
400 — 500 kmIhuc ncxpeSnaH xnra P „ -^ 400 k2, a npH cko- 
pocxH oKOJio 1100 kmIhuc noxpeOHaH xnra Pn^ 2300 kb, 
X. e. npHMepHo b 5 pas fiojibuie. 

P,/(e 



Phc. 191. rioTpeOHbie h pacnojiaraeMue tbfh npH 
ropH30HTajibHOM nojiere peaKTHBHoro caMOJiera na 
pasHhix BbicoTax (npH G = 4860 kz, G 5000 = 

= 4780 KZ, (7 10 000 “ 4690 kz, G 15 000 — 4530 kz) 

TaKHM oOpasoM, na oKOJiosByKOBbix cKopocxHX nojiexa 
BCJiejlcxBHe pesKoro yBejiHHeHHH jioOoboxo conpoxHBJieHHH 
caMOJiexa sa c^ex bojihoboxo conpoxHBjieHHH noxpeOHan 
THxa Boapacxaex b HecKOJibKo pas. 3xo bhojihc saKOHOMep- 
Ho, nocKOJibKy b ycxaHOBHBuieMCH ropHsoHxaJibHOM nojiexe 
noxpeOHaH xHxa pasna JioOoBOMy conpoxHBJieHHio caMo- 
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§ 140. nEPBblE H BTOPblE PE>KHMbI M flHAnASOH 
CKOPOCTEH rOPH30HTAJlbHOrO nOJIETA 


riojibsyncb KpHBbiMH noipeSHbix h pacnojiaraeMbix thf 
JiJiH pasHbix BbicoT, Mbi MO>KeM o6bmHbiM cnocoSoM onpe- 
AeJiHTb MHHHMajibHyK), HaHBbiroAHeHinyK) h MaxcHMajibHyio 
CKopocTH ropHSOHiajibHoro nojieia peaKTHBHoro caMOJieia 
Ha pasHbix Bbicoiax. Mbi bh^hm, hto Ha HyjieBoS bhcote 
( npH G=4860/C2) MHHHMajibHan cKopoctb Vmhh^200 kmIhuc, 
HaHiBbirOJlHeHUiaH CKOpOCIb, COOTBeTCIByiOmaH MHHHMaJIb- 
Hofl noTpefinoH inre, l^HaHB^330 kmIhuc h MaKCHMajibHan 
CKopocTb Vm&kc^ 1076 KM/nac. 

Mojkho BH^eib AaJiee, hto c yBCJiHHeHHeM bhcoth nojie- 
Ta MHHHMajibHan h HaHBbiroaHeHuiaH cKopociH yBejiHHHBa- 
K)TCH, a MaKCHMajibHan cKopocxb yMenbiuaeiCH. 

ripHHHHy yMeHbllieHHH MaKCHMaJIbHOH CKOpoCTH HpH 
yBeJiHHeHHH Bbicoibi nojieia mo5kho onpejiejiHTb, paccMox- 
peB npocreHUiyio cJ)opMyjiy jiJi^ peaKXHBHoro caMOJie- 

xa 



JIjih npocxoxbi paccyjKaeHHfl npe^cxasHM axy (J)opMy.ny 
B BVLjie xpex coMHo>KHxejieft: 


yBejiHHeHHe Bbicoxbi nojiexa npHBOilHx k yMeHbmeHHio 
XHXH Pp. O;iH0BpeMeHH0 c 3XHM yMeHbuiaexcH h njioxHocxb 
BOBAyxa Q. Jlo Bbicoxbi 11 KM H3-3a noHH>KeHHH xeMHepaxy- 


pbi OKpyx^aiomero B03;iyxa xnra naa:aex MeA*neHHee, hcm 

p 

njioxHocxb. noaxoMy oxHomeHHe no Bbicoxbi 1 1 km yBe- 

jiHHHBaexcH. Kasajiocb 6bi, hxo h MaKCHMajibHan CKopocxb 
iiOJiH^Ha yBejiHHHBaxbCH. OAHaKo axoro ne npoHcxo;iHx, xax 


KaK c yBejiHHeHHeM Bbicoxbi nojiexa jicx^hk BbinyjKjieH yse- 
JiHHHBaxb yroji axaxH, hxo npHBOMx k pocxy Koa(})4)HUHeH- 
xa Cj^. KpoMe xoro, yBCJiHHHBaexcH h noJiexHoe hhcjio M 
(H3-3a yMeHbllieHHH cKOipocxH 3ByKa, cBHsaHHoro c yMeHb- 
mcHHeM xeMnepaxypbi napyHCHoro BosAyxa). yHHxbiBan xo 
oScxoHxejibcxBO, Mxo yxce Ha Majibix Bucoxax peaKXHBHbifi 
caMOJiex coBepmaex nojiex na VMaKcC hhcjiom M, Sjihskhm k 
AIkpht » MOHCHO c/iejiaxb bbiboa o 3HaHHxejibHOM pocxe Koac})- 
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(})kiZHeHta npH yBejiHqeHHM SbicoThi itojieTa. A sto npM- 
BOHHT K yMeHbUieHHK) MBKCHMaJIbHOH CKOpOCTH. OilHaKO HO 
BbICOTbl 11 KM na^GHHe VuaKC SaMeA^HHeTCH HO HeKOTOpOH 


CTeneHH yBeJlkkCHHeM OTHouieHHH — ^ 


. noc.ne yae 11 km. 


kovhb THra BCJieACTBHe nociOHHCTBa TeMnepaxyphi yMeHb- 
LuaercH nponopuHOHajibno njioTHocxH BosAyxa h oxHouie- 

HHe-^ocxaexcH nocxoHHHbiM, MaKCHMajibHan cKopocxb na- 
Aaex CHAbHee. 

yseJiH^eHHe c Bbicoxofi HaHBbiroAHeHiueH CKopocxH on- 
peAeJinexcH yMCHbuieHneM njioxHOCXH BOSAyxa, xaK KaK 



S^ecb Mbi Mo>KeM npeHe6peHb BCJieACXBHe oxHOCHxeJib- 
Ho MaAbix MH'ceji M BjiH^HHCM c^HMaeMocxH BOBAyxa H 
C^IHXaXb, HTO K03(J)(t)HUHeHX Cy HB SaBHCHX OX ^IHCJia M npH 
HeHSMCHHOM (HaHBbiroAHefliiieM) yrjie axaKH. 

Ha Bbicoxe 15 000 m HaRSbiroAHeHiuaH CKopocxb yjKe 
djiHSKa K MaKCHMajibHOH CKopocTH. Ha noxoAKe caMOJiexa 
(oKOJio 16 000 m) KpHBbie noxpe6HOH h pacnojiaraeMoS xh- 
TH 6yAyx xojibKo KacaxbCH Apyr Apyra b xomkc, cooxsex- 
CTByiomeH HaHBbiroAHefiineMy yxAy axaKH. TaKHM oSpasoM, 
Ha noxoAKe peaKXHBHbifl caMOAex MO>Kex Aexexb ropHsoH- 
XaAbHO XOAbKO C HaHBbirOAHefilUeH CKOpOCXblO. 

B oxAHHHe ox BHHxoBoro caMOAexa, y Koxoporo, KaK hbm 
HSB eCXHO, npaKXHHeCKH MHHHMaAbHOH CKOpOCXbK) HBAHeXCH 
3KOHOMHHeCKa5I CKOpOCXb, COOXBeXCXByiOmaH MHHHMaAbHOH 
noxpeOHOH moiuhocxh, y peaKXHBHoro caMOAexa co cxpeAO- 
BHAHblM KpblAOM npaKXHHeCKH MHHHMaAbHOfi CKOpOCXbK) HB- 
AHeXCH HaHBbirOAHeHUiaH CKOpOCXb. 3x0 oSl^HCHHeTCH XeM, 
HTo yBeAHHeHHe yxAa axaKH CBepx HaHBbiroAHeHUiero mo- 
)KeT npHBecxH k noxepe nonepeHHofi ycxoHHHBocxH caMO- 
Aexa. TaKHM oOpaaoM, y peaKXHBHoro caMOAexa HHxepBaA 
nepBbix pencHMOB ropHBOHxaAbHoro noAexa npocxnpaexcH 
ox MaKCHMaAbHOH CKOpOCXH AO HaHBblXOAHeHUieH, HHXepsaA 
BXOpbIX pe>KHMOB — OT HaHBbirOAHeHUJeH AO MHHHMaAbHOfl. 
HaHBbiroAHeHmaH CKopocxb — 3xo rpaHHua Me>KAy nepBU^ 
MH H BXOpblMH pe>KHMaMH, B OXAHHHe OX BHHXOBOFO CBMO- 
Aexa, y KOxoporo rpaHHuefl MencAy nepBbiMH h BXopbiMH 
peJKHMaMH HBAfleXCH SKOHOMHHeCKaH CKOpOCXb. 

Hb CKasaHHoro CACAyex, qxo npaKXHHecKHS AnanasoH 
CKopocxefl xopHsoHxaAbHoro noAexa D = Vu$kc — Vh&hb > 
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f. e. HecKOJibKo cyjKeH no cpaBHCHHio c jiHanaaoHOM cKO- 
pocTefl BHHTOBoro caMOtJieTa, y KOToporo D = Vuvlkc — Vsk- 
Ho B HHCJieHHOlVI BblpaH^eHHH AHanaSOH CKOpOCTCH peaKTHB- 
wore caMOJiexa nojiynaeTcn 3'HatiHTejibiHo 6ojibiiie, ^cm 
B’HHTOBO rO, BCJieACTBHe SojIblUOH M-aiKCHMaJIbfHOH CKO- 
poCTH. 

Ha pHC. 192, a Aanbi KpHBbie, noKasbiBaiomHe HSMeHCHHe 
HCTHHHbIX* HaHBbirOAHeHlUefi H MaKCHMaJlbHOH CKOpOCTefi 
peaKTHBHoro caMOJieia ox nyjieBofi Bbicoxbi ao npaKXH^e- 
CKoro noxojixa (15 200 m), a cJieAOBaxejibHO, HSMenenHe c 
BbicoxoH H npaKXH^ecKoro AHanasona CKOpocxeft ropHaoH- 
xajibHoro nojiexa. Ha pHc; 192,6 noKasano HSMeHeHHe c bm- 
coxoH HaHBHroAHeHineH h MaKCHMaJibHoft CKOpocxefi no 
npnOopy, a cxajio 6bixb, HaMeneHne h AHanaaona CKopocxeH 
no npHOopy. 

HxaK, HaHBbiroAHeflujan CKopocxb b 300 — ^330 KMl*iac 
MOHcex 6bixb peKOMeHAOBana KaK npaKiH^ecKH MHHHMajib- 
Han CKopocTb pa'CCMaxpHsaeMoro peaKXHBHoro caMOJiexa b 
ropHsoHxajibHOM nojiexe h na 4)Hrypax. Ha Menbuinx cko- 
poexHx caMOJiex yjK-e HeAocxaxoqno ycxoftq.HB h ynpaBJineM. 



Phc. 192. HsMeHeHHe ot aeMJiH ao noxojiKa HaHBu^o;^HeHmeS h MaK- 
CHMajibHoA CKopociefi ropHaoHxajibHoro nojiexa (hcxhhh.wx h no npa- 
6opy) H AHanaaona cKop^^cxen peaKXHBHoro caMOJiexa npH 
n^W 560 o6/mhh h Ha^ajibHOM noJiexHOM Bece G = 4860 kz 


* 3Aecb, KaK H no Been KHHre, HcxHHHHe cKopocxH aaioxcn npn 
cxaHAapxHOH axM0C(J)epe. 
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I la CKOpoCTHX >Ke, 6 jIH 3KHX k MHHHMaJlbHOH CKOpOCTH, t. C. 
200 kmIhuc, caMOJiei Tepnei cKopocib h cBajiH-saeTCH Ha 

KpblJIO. 

§ Hi. PASrOH H TOPMO>KEHHE B rOPH30HTAJIbHOM 

nOJIETE 

FoBopH 0 ropHBoHtajibHOM nojiete, Mbi o6biHHo hmccm 
B BHAy yCTaHOBHBlHHftCH HpHMOJIHHeflHblH HOJICT, T. 6. HO- 
Jiex C nOCTOHHHOfi CKOpOCTbK) H COOTBeTCTByiOmHM eft yr* 
jiOM axaRH. Ho b xex cjiynanx, KOXAa jiexuHK nepexoAHX ox 
OAHoft CKopocTH HOJiexa K Apyrofl — fiojibiueft hjih MeHb- 
meft, HBMCHHH npH 3X0M cooxBexcxBeHHo yroji axaxH, nojiy- 
HaeXCH HeyCXaHOBHBlHHHCH ropHBOHXaJIbHblft npHMOAHHeft- 
Hbift nojiex. 3 xh cjiynaH npH nHJioxHpoBaHHH CKopocxHoro 
peaKXHBHoro caMOJiexa, ocoSeHHO b 6oeBbix ycJioBHHx, ht- 
paiox OojibiuyK) pojib. 

riipH HeycxaHOBHBiueMCH ropHBOHxajibHOM nojiexe CHJia 
XHXH ynce ne pasHa JioOoBOMy conpoxHBJieHHio ^^aMOJiexa. 
n03X0My HMeeXCH HeKOXOpbift HS'fiblXOK XHXH AP, KOXOpbift 
Mo^ex 6bixb noJioHCHxejibHbiM (KOXAa inra Sojibuie ao6obo- 

ro COnpOXHBACHHH) HJIH OXpHUaXCJIbHblM (xOPAa XHXa MeHb- 
me Jio5oBoro conpoxHBJieHHH). B nepsoM cjiynae H36bixoK 
XHXH coBAaex nojiojKHxejibHoe ycKopeHHe h paaxoHnex ca- 
MOJiex, BO BXopOM cAy^ae coBAaex oxpHuaxeAbHoe ycKope- 
HHe (saMeAAeHHe) h xopmobhx caMOAex. 

Kax npH pasxoHe, xax h npn xopMoxceHHH Ha npaKXH- 
Ke, ocoOeHHo b BOBAyiHHOM 6 ok), doAbmyio poAb Hxpaex 
BpeMH, B xeneHne Koxopoxo caMOAex Moncex yBeAHHHXb hah 
yMeHbmHXb cKopocxb noAexa, x. e. BpeMH paaxoHa t 
H BpeMH XOpMOH^eHHH /ropM • 

BpeMH pasxoHa 6yAex xeM MeHbme, hcm 6oAbme 
xHxoBOopyjKBHHocxb caMOAexa, X. e. oxHouieHHe xhxh abh- 
xaxeAH K Becy caMOAexa, h neM 6oAbme exo aapoAHHaMHne- 
CKoe KanecTBo. 3xo oOiDHCHnexcH xeM, hxo ycKopeHHe npH 
paaxoHe paBHo (§ 93): 



(nOCKOAbKy B XOpHBOHXaAbHOM HOAexe ^)* 
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A KaK H3BeCTHO H3 (f)H3HKH, BpeMfl pa 3 rOHa dyflCT fCM 
itiCHbiiie, HCM fioBbuie ycKopeHHe, h onpefle-iHeTcsi oho no 
4)opMyjie: 

t =-^ 

ypasr 

TM AV — jiHanasoH CKopociefi, b KOTopoM npoHcxoAHT paa- 
roH. 

Bp eMH TopMo^eHHH SyACT TeM MCHbuie, neu 
Menbuie Ka^ecTBO caMOJaexa h neu MeHbuie ero iHroBoopy- 
^eHHocTb npH padoie ABHraieAn na MajiOM rase, tbk KaK 
JropM (oTpHuaxeAbHoe ycKopeHHe) paBHo: 

yTopM=^r(-^ ^). 

CnocodHocxb HSMeHHXb CKopocxb ropHsoHxajibHoro no- 
Jiera HasbiBaiox MaHeBpeHHocxbio no cKopocxH. 
HeM MeHbuie speMH, sa Koxopoe caMOJiex MOHcer yBeJiHnHXb 
HAH yMeHbuiHxb cKopocxb, xeM Aynuie ero MaHeBpeHHocxb 
no CKopdcxH. , 

HyjKHo oxMexHXb, nxo, necMoxpH na doAbuiyK) XHroBO- 
opyxceHHOcxb, neKOxopbie peaKXHBHbie caMOAexbi HMeiox 
xyAHiHe, neM BHHxoBbie, xapaKxepHcxHKH pasroHa. 3xo 
ofibHCHflexcH xeM, nxo peaKXHBHbie ABHraxeAH Menee npH- 
eMHcxbi, HeM nopuineBbie (xpe6yexcH SoAbuie BpeMCHH Ha 
pacKpyxKy ABHxaxeAH ao MaKCHMaAbHbix oSopoxoB). 

3a xapaKxepHcxHKy MaHeBpeHHocxH caMOAexa no cko- 
pOCXH o6hHHO npHHHMaiOX, C OAHOH CXOpOHbl, BpeMH, 3a 
KOxopoe caMOAex npn yBeAHnennH oSopoxoB ao MaKCHMaAb- 
HHX yBCAHHHBaex CKopocxb ox 0,7 ^MaKc AO 0,95 VMaKc, a c 
Apyrofi cxopoHbi, BpeMH, sa Koxopoe npn yOopne oSopoxoB 
AO MHHHMaAbHbix caMOAex yMeHbuiaex CKopocxb ox Vm^kc 
AO 0,7 KjiaKC. 

JXjih yAynuieHHH MaHeBpeHHocxH caMOAexa no CKopocxH 
npHMeHHiox cneuHaAbHbie cpeAcxBa. 

JXjih yMeHbineHHH /paar noAbsyioxcH (|) 0 p c a >K e M 
ABHraxeAH*, nxo nosBOAnex sa KopoxKoe BpeMH yse- 
AHHHXb xHry ABHxaxeAH no cpaBHeHHio c XHrofl b HopMaAb- 
HOM noAexe, hah ycxanaBAHBaiox na caMOAexe ycKopnxeAH, 
T. e. ABHraxeAH KpaxKOBpeMeHHoro AeflcxBHH, cnocofinbie sa 
KOpOXKOe BpeMH paSBHXb SHaHHXeAbHyiO AOnOAHHXeAbHyiO 
xflry. 


* Oopcaac (<|)paHu.J — ycHACHHC. 
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yMeHbmeiiHH t topm npaMCHHioT pesepc thth 
( nanpHMep, Kan Mbi sHaeM, peBepcHBHbiS bhht) hjih aapo- 
/iHHaMHaecKHe TO^pMosa — lopMosHbie iuhtkh, 
KOTopbie nosBOJiHioT JiemHKy no JKeJianHio yBejinnHsaib Jio- 
6oBoe conpoTHBJieHHe caMOJieia h leM yxyAmaib ero aapo- 
jlHHaMHHecKoe KanecxBO. 

n 0 A 06 HbhMH TOpMOSHbIMH mHTKaMH CHa6>KeH H CBMOJICT 
MhF-IS 6hc; ohh yciaHOBJieHbi na Konue (j3}03eJiH}Ka, h JieTj 
qHK MO>KeT OTKJioHnib Hx npoTHB noTOKa Ha >Ke;iaeMbm 
yroji — jxo 55^. 


I 


§ 142. CKOPOCTb nPH nOAT>EME, VrOJl nOAT>EMA, 
BEPTMKAJIbHA^ CKOPOCTb, OOTOJIOK 
H CKOPOnOAT>EMHOCTb 


HaaBbiroAHeftmaH cKOpocib noA'teMa, npn KOiopoH Bep- 
THKajibHan cKOpocTb noAyqaeTCH MaKCHMa/ibHoft, y bhhto- 
BblX CaMOAeiOB 6jIH3Ka, KaK HaM H3BeCTHO, K HaHBbirOAHefi' 
men CKopocxH xopHSOHxajibHoro noJiexa. Hnane o6cxoht 
Aejio y peaKXHBHbix caMOJiexoB. 

HsBecxHo, Hxo MaKCHMajibHoe sHaneHne BepxHKaJibHOH 
CKOpOCXH OnpeAG'^HeXCH MaKCHMaAbHOH BGAHHHHOH HsSblXKa 
MOmHOCXH. 

j ^ AA^MaKc 

y y MaKc — ' ^ Q 

XteJiH caMOAGxa c nopinneBbiM ABHxaxeAeM 3HaqeHHC 

AA^MaKC COOXBGXCXByeX nipH6AH3HXeAbHO HaHBbirOAHefilllCH 

CKopocxH ropHsoHxaAbHoro noAexa. 

y peaKXHBHoro caMOAexa HanBLiroAHeHinan cKopocxb 
noA'beMa naMHoro SoAbine HauBbiroAHeftiueH CKopo- 
cxH ropHSOHxajibHoro noJiexa. 

Mxo6bi y6eAHXbCH b 3xom, saMGHHM B npeAbiAymen 4)op- 
MyAe H36bITOK MOIAHOCXH HCpeS H36bITOK XHTH H CKOpOCXI^. 
rioAyqHM 

1/ 75(AP- l/flO;i)MaKC 

y y MaKC Q 

Hs 3X0X0 paBGHCXBa BHAHO, HXO MaKCHMaAbHOG SHaHG- 
HHG BGpXHKaAbHOH CKOpOCXH COOXBGXCXByGX MaKCliMaAbHO- 
My SHaHGHHK) npOHSBGAEHHfl (AP • KnofllMaKC/ 3 HG 
npocxo APmukc (hXO HMGGX MGCXO npH HaHBbirOAHeHUIGH 
cKopocxH ropHsoHxaAbHoro noAGxa). 


24 3aK. 253 


1^69 
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Ecjih ofipaTHTbCH K KpHBbiM noipeSHbix H pacnojiarae- 
Mbix THr peaKTHBHoro caMOJiexa (cm. pHc. 191), to mox<ho 
saMCTHTb, qTO npH yBejiH^eHHH cKopocTH CBepx HaHBbirozi;- 
HeftiijeH HsObiTOK TBFH yMCHbiiiaeTCH BCCbMa cjiaGo, a cko- 
pocTb CHJibHo pacTCT. 3a c^er aroro npOHSBejxeHHe 
(AP* VnoA) yBeJiH^HBacTCH, a c;ie;iOBaTejibHo, pacieT h Vy. 

PocT Vy npH yBejiH^CHHH CKopocTH no ipaeKTopHH 6y- 
ACT npOHCXOAHTb AO TCX HOp, HOKa He HaHHeX CHAbHO pa- 
cxH JiofioBoe conpoxHBJieHHe. IlpH stom yBejiHqeHHe CKopo- 
CTH He CMOJKex KOMneHCHpoBaxb yMeHbuieHHe H36biTKa th- 
TH H npOH3BeAeHHe (AP*l/no;i) cxanex yMeHbuiaxbCH. 

3x0 cxanex noHnxHbiM, ecjiH bchomkhtb noA'bCM bhhto- 



Phc. 193.^ HsMeneHne MaKCHMa./ibHOH aep- 
THKaJIbHOfl CKOpOCTH HOil^eMa OT 3eM.aH 

AO noTOAKa H CaporpaMMa noAteMa ao 
noTOAKa peaKTHBHoro caMOAera 


Boro caMOJiexa ao no- 
TOJiKa (§ 62). KaK h 
laM, JiemHK peaKTHB- 
Horo caMOAexa nanH- 
Haex noA'bCM na naH- 
BbirOAHeHUieH CKopo- 
CTH noAT^eMa, a aah 
T oro, qxo 6 bi no Mepe 
noA'bCMa cKopocTb ne 
yBCAHHHBaAacb (no- 
CKOAbKy c BbICOXOH 

noxpeSHan CKopocxb 
yBeAHHHBaexcH npo- 
nopUHOHaAbHO BblCOT- 
HOMy K 034 )(J)HUH 6 HXy) , 
T. e. ocxaBaAacb Bce 
BpeMH HaHBbirOAHeH- 
uiefl, jiexnHK no Mepe 
noAibCMa HeMHoro 
yseAHqiHBaex yroA 
axaKH. rioaxoMy cko- 
pocxb no npnSopy 
yMeHbiuaexcH h k no- 
XOAKy JieXHHK noAxo- 
AHT Ha HaHBbirOAHeH- 
inefi cKopocTH ropH- 
30 HxaAbHoro noAexa 
(no npHSopy). 

TaKHM o 6 pa 30 M, 
Ha noTOAKe naHBbi- 
roAHeHinan CKopocxb 
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noil^eMa cpaBHHBaetcH c iiaHBbiroAHeHiiieH cKOpocTbio ro- 
pHsoHiajibHoro novieia (y BHHTOBoro caMo;ieTa — c skoho- 

MHHeCKOfi CKOpOCTbK)). 

BoJlbUJOH nOTOJlOK peaKTHBHbIX HCTpedHTeJieH 061)510- 
HHeTC5i HajiHHHeM oqeHb 6ojibmoro HsSbiTKa thfh. 

Ot Be;iH4HHbi H36biTKa THfH saBHCHT yroji noAi>eMa, no- 

i^P 

CKOjibKy sin0=--^ (§ 59). HosTOMy yroji noA'beMa peaK* 
THBHbix caMOJieiOB sna^HTejibHo 6ojibijje, ^leM BHHioBbix. 

BojibiiiaH HaHBbiro;;HeHmaH CKopocTb no;ii>eMa h 6o;ib- 
uioH yroji nojiijeMa /laioT, ecxecTBeHHo, SoJibiuyio BepxH- 
KajibHyK) cKopocTb noA'bOMa, nocKOJibKy Vy = sin 0 
(§ 60), a xaK^e h xopouiyio CKoponoAi»eMHOCxb. OAHaKo c 
BbicoxoH MaKCHMajibHan BepxHKajibHa5i CKopocxb yMCHb- 
uiaexcH (scjieACXBHe yMeHbiiieHH5! HsSbixxa xhxh). HsMeHe- 
HHe MaKCHMaJlbHOH BepXHKaJIbHOii CKOpOCXH C BblCOXOH pe- 
aKTHBHoro caMOAexa noKasbiBaex pHC. 193, a. 

CKoponoAi>eMHocxb peaKXMBHoro caMOJiexa xapaxxepH- 
3yex H 6aporpaMMa, H3o6paH^eHHa5i na pnc. 193,6. Kan 
BHAHM, npH B3AeXHOM (doCBOM) pe^HMG ABHraXOAH CaMO- 
Aex 3a 5 MHH. AOCxHxaex 11 000 m , t. e. cxpaxoc(J)epbi. 

§ 143. CnyCK C PABOTAIOmHM ABHFATEJIEM, 
nJlAHHPOBAHHE H OMKHPOBAHHE 

CnycK caMOAexa, oco6eHHo b 6oeBbix ycAOBH5ix, nepeA- 
Ko ocymecxBJiHexcH npH Ha^H^HH sna^HxeAbHOH x5irH. B 
xaKHx cAynanx y peaxxHBHbix caMOAexoB HapacxanHe cko> 
pocxH npoHcxoAHx snaMHxeAbHo 6bicxpee, hcm y bhhxobbix 
CaMOAeXOB. 06l^HCH5ieXCH 3X0 XCM, MXO B XO BpeMH, KaK y 
BHHxoBoro caMOAexa c yseAH^enHeM CKopocxH xnra BHHxa 
naAaex, y peaxxHBHoro caMOAexa c yBeAH^enHeM CKopocxH 
XHxa He xoAbKO He naAaex, a Aaxoe necKOAbKO Bospacxaex 
(cm. PHC. 190). 

TaKHM o6pa30M, bo BpeMH cnycKa npn naAHHHH snanH^ 
xeAbHOH XHXH ABHxaxeAH cKopocxb noAexa Mox^ex onenb 
6bicxpo AocxHXHyxb OoAbuiHX ananeHHH npn saKpnxHnecKHX 
HHCAax M noAexa. 

CnycK 6e3 naAHHHH SHanHxeAbHofl xhxh, x. e. HAanapo- 
BaHHe peaKXHBHoxo caMOAexa na MaAbix cKopocxHX, hhhcm 
He oxAHMaexcH ox nAannpoBaHHH bhhxoboxo caMOAexa. FIdh 
3X0M peaKXHBHblH CaMOAOT MOH<eT 6bIXb H HenAOXHM nAa 
HepOM. 
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PhC. 194 . BpCMH HHKHpOBaHHH peaKTHBHOFO CBMOJICTa C Bbl- 
COTU 13 000 JK AO 11000 c npHMeneHHeM topmobhux iuhtkob 
H 6 e 3 HHX, pacnojioHceHHe topmoshmx iuhtkob na cJ)i 03 ejiaH<e 


ripH KpyroM njiaHHpoBaHHH h tcm 6oAee nHKHposaHHH, 
Kor^a CKopocTb peaKTHSHoro caMOJieia AOCinraeT dojib* 
lUHX sHa^CHHH, Ka^ecTBO caMOAexa yxyAuiaeTCH ne lOJibKO 
B pesyjibxaTe yMeHbuieHHH yrjia axaKH, ho h non bahhhh- 
CM oKHMaeMocTH B03Ayxa, nocKOJibKy HSMeHHeTCfl nojiHpa 
caMOJiexa, IloBxoMy ghjibho yMGHbiiiaexcH kbk AaJibHocxb 
JlJiaHHpOBaHHH, XaK H BpeMH IlJiaHHpOBaHHH HJIH IlHKHpOBa- 
HHH C BbICOXbl. 

BbiBaex neodxoAHMOCTb yMeHbuiHXb BpeMH HHKHpoBa- 
HHfl dea HSJiHUiHerp yBejiHMeHHH cKopocxH. C axofi ueJibio 
eme dojibuie yxyAuiaiox KaqecxBO caMOJiexa nyxeM cKOJib- 
>KeHHH HJIH npHMeneHHH XOpMOSHblX mHXKOB HJIH XOFO H 

;;pyroro OAHOBpeMeHHO. Ha pHC. 194, a npHBejieHbi KpHBbie, 
noKasbiBaiomHe BpeMH nHKHpoBaHHH peaKXHBHoro caMOJiexa 
c BbICOXbl 13 000 M no nooo M npH padoxe jiBHraxeJiH 
MajioM rase. CKOpocxb BBOjia b iiHKHpoBaHHe Vnp 
= 300 kmIhuc, a b KOHue nHKHpoBaHHH cKopocxb AOCxnraex 
dojibuiHX sHaMeHHfi, xaK mto hhcjio M == 0,90— 0,92. Mbi bh- 
AHM, Hxo npH HHKHpoBaHHH HO npHMOH des BbinycKa xop- 
MOSHblX lUHXKOB /nHK= 50 CCK., C BbinyCKOM XOpMOSHblX lUHX- 
KOB ^nHK=30 OeK., a C XOpMOSHbIMH lUHXKaMH H CKOJIb>Ke- 
HHeM 22 ceK. 

BbinyCK TOpMOSHblX iuhtkob nOBBOJIHei UHKHpOBaTb 
6ojiee uJiHTeJibHoe BpeMH h c fioHbuiHMH yrjiaMH. npoHC- 
XOflHT 3TO Bc;ieACTBHe Toro, MTO yBeuHMHBaexcH uoSoBoe 
conpoTHBHCHHe H CKopocTb npH nHKHpoBaHHH HapacTaex 
6ojiee MeuJieHHo. 3xo npHBOuHx k xoMy, hxo npeuejibHbie 
aHaneHHH CKopocxH uHKHpoBaHHH uocxHraioxcH sa oo/iee 
u</iHxeiribHoe BpeMH h npH 6oJibuiHX yrjiax. 
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Ha nepBbifl Barjiafl Ka^eicH CTpaHHHM, 
■'“^rp^BSHr Br;ym^^ yxy^-aeTcn Ka- 

ST"Brc=e«rnosTOM^o„nHK-py„^ 

xaie ^lero BoapacraeT BepTHKajibHan cKop , 

TpntHO BpeMH nHKHpoBaHHH yMCHbiuaeicfl. 

B saiaioHeHHe saMeiHM, bto topMOSHbie mtkh 
( pHC. 194,6J paapemaeTcfl BunycKaib Ha Bcex cKopocTH. 

tTo nwcnrax. 


§ 144 OrPAHHHEHH» HO CKOPOCTH « HO ‘IHCJIV M. 

^ yKA3ATEJlb nOJIETHOrO MHCJIA M 

=li5i=i^ 

nnroMV ^TO Ha 6 oJibmyK) cKopocib AaHHbiH caMOJiei He p 

C,,Ta 7 'nTy“aOBHHM npOHHOBTH, yCTOBHHBOCTH H ynpaB- 

IHeMOCTH 

OrnaHHMeHHH no ripHSopHOfl CKOpOCTH KOHCrpyKTOp yc- 

raH?BSaT"xoaH L *~b nS 

rflMOJicTa 3 to oe-bHCHfleicfl tcm, mto yKasaxeJib nP‘' P 
Hofi CKOPOCTH (baKTHHCCKH noKaabiBacT He cKopocTb noJTexa, 

r^opoSrHanop, T. e. 

nnPRwuieHHe npeaeJibHoro sHaneHHH npHOopnoH cKopociH, 
naHHoro caMOJiexa, MO>Kex npHsecxH k 
rasDVUiS KOHCxpyKUHH, ee fle(l)opMauHH hjih k noHBJie^ 
HHra BTpaSHfl xHna (ijjiaxTep (caMOBOsSyncflaiomHecH 

ScxKOc™ Kpbi;ia -k peBepcy (oSpaxHOMy aeacxBHio) a^ie- 

OrpaHHneHHe no nncjiy M ycxaHaBJiHBaexcsi na coo6pa 
iKeHHfl ycxoftHHBOCXH H yopaBJifleMocxH caMOJiexa. 

yKaaaxejib nojiexHoro MHCJia M. HxaK, npaBHJibHoro 
nnixHporaHHH peaKXHBHoro caMO^iexa ^exHHKy Ma^o anaxb 
™ocxrno.exa. a Hano eme anaxb h no;iexHoe hhc^o /W. 
noaxoMy, KpoMe o 6 biMHoro yKaaaxeJia BOsayuiHOH cKopocxa 
(c nonpasKOH H 3 OKHMaeMOCxb BOSA.vxa), .icxmhk 

3T3 
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syercfl eme yKasarejicM nojicTHoro <iHCJia Af. Ha ucm ocho- 
uaHo ycTpoftcTBo 3Toro npH6opa? 

KaK HSBecTHo, B npHeMHHKe BoaaymHoro aaBJicHHH ah- 
HaiMHqecKaa Tpy6Ka BOcnpHHHMaer nojinoe ;iaBJieHHe pas- 
Hoe cyMMe CTarH^ecKoro flasjieHHH p h CKopocTHoro Hanopa 

Y • TaK KaK CKopocTb CTpyeK Bosayxa, nona^aiomHx s ary 
Tpy6Ky. saTopMajKHBaeicfl ao Hy;iH, to nojiHoe aaBJieHHe b 

rpyOKe HasHBaror TaKJKe fla,B;ieHHeM TopMOHceHHn 

(PtoPm/* 

JXnn ocymecTB/ieHHH VKasarejui vHCJia M nojibsyioTCH 
SaBHCHMOCTbK) «IHC.nOM M H OTHOUieHHeM £I2£«Z1£, 

CKaeMl^ cjieayiomaH (J)opMyjia (BbiBoj ee ony- 

M = 2.23 1/^ + 1 1 , 

rae Ap=/>,„p„— p. 

Hb 3Toft (J)opMy;iu BHaHo, WTO KawaoMy oTHomeHHio 
cooTBeicTByeT onpeaeacHHoe qncao Af; caeaoBaTeabHo, 
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H3MepHH 3T0 OTHOiUeHHe, MO>KHO oTppaAyHpoBaTb LUKajiy 

iipH 6 opa B iiHCJiax M. 

Ha pHC. 195 H 3 o 6 paH<eHa cxeMa oahoto H 3 yKasaieJiefi 
noAeiHoro HHCJia M. 

OCHOBHbIMH AeiaJIHMH npHfiopa HBJIBIOTCH ABC rO(})pHpO- 
naHHbie KopoSKH A n B, npHHeM b KopoSny A noAsoAHTcn 
AaBJieHHe TOpMO>KeHHH H3 AHHaMHMeCKOH ipySKH npHCMHH- 
Ka B 03 AymHoro AasjieHHH, a KOpo6Ka B saKpbira nar^yxo 
H B 03 Ayx H 3 Hee BbiKa^aH. CjiaAOBaiejibHO, Kopo6Ka A hc- 
riblTblBaei HSHyipH ABBJieHHe TOpMO>KeHHH PxopMJ 3 CHapy- 
— aiMocc^epHoe (ciaTH^ecKoe) AaBJieHHe p, KopoSKa 
me E HcnbiTbiBaex tojibko Hapy>KHoe AaBAeHHe p. Ibkhm 
o6pa30M, KopoSKa A Ae4)opMHpyeTCH noA AeftciBHeM pasHo- 
CTH AaBAeHHH Propu — P* SaBHCHmefi OT CKOPOCTH H BbICOTbl 
noAexa, Kopo^Ka >Ke B Ae^JopMHpyexcH noA AeflcxBHeM AaB- 
AeHHH p, saBHCHiuero xoabko ox Bbicoxbi nojiexa. 

MexaHHSM, cBHSbisaiomHH o6e kopo6kh h cxpeAKy npH> 
6opa, paccMHxan xaK, wxo yroJi oxKAoneHHH cxpeAKH BcexAa 
nponopuHOHajieH HSMeHHiomeMycH b noAexe oxHouienHio 

P 


rjIABA XIX 

yCTOHHMBOCTb H ynPABJl JlEMOCTb 

§ 145. nPOAOJIbHA^ yCTOHHHBOCTb H ynPABJlfll EMOCTb 

Ha doAbuJHX cKopocxHX noAexa oKHMaeMocxb B 03 Ayxa 
Bbi3biBaex HSMeneHHe aapoAHHaMHnecKHX cha h MOMenxoB, 
AeHCXByioiUHx Ha caMOAex, a 3xo bahhcx Ha ycxoHHHBocxb h 
ynpaBAHeMocxb caMOAexa. HBAeHHH 3 xh oneHb CAO>KHbi, 
noaxoMy Mbi kochcmch hx AHUib b oSuxhx qepxax. 

HpH anaAHse npoAOAbHofl ycxoHMHBOcxH pasAHHaiox 
ycxoHHHBocxb HO CKopocxH H ycxoHMHBocxb HO HeperpysKe. 
HocMOxpHM npe>KAe Bcero, hxo axo osHanaer. 

ycxoHHHBOCXbio HO CKopocxH HasbiBaexcH 
cnoco6Hocxb caMOAexa Ses BMeuiaxeAbCXBa AexHUKa npH 
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CJiynaftHOM HSMeHCHHH CKOpOCTH (yMeHbllieHHH HJIH yBeJIH- 
ee) BepHyibca k nepBona^ajibHoft cKopocTH. OpH 
»TOM npeOTOJiaraercH, qro neperpysKa ociaeTca HCHSMeH- 
HOfl. 

ycToflaHBOCTbK) no neperpysKe HasuBaeTca 
cnoco6HocTb caMOjiera coxpaHHTb nepBonawajibHyio nepe- 
rpysKy 6e3 BMemareJibCTBa ^lexaHKa. CKopocxb no;iexa npH 
3X0M CMHXaiOX nOCXOHHHOft. 

ripH ysejiHHeHHH qacjia M ao Mkp„t cxenenb npoAOJibHofi 
ycxofiqHBocTH no CKOpocxn yseAHqHBaexcH, a no neperpys- 
Ke yMeHbuiaexcH. Ecah nee noAexnoe nncAO M 6oAbme 
/Wkpht. to KapxHHa HSMeHaeicH, x. e. ycxofinHBocxb no CKopo- 
exH yMeHbuiaexcH, a no neperpysKe Boapacxaex. 

3x0 oSTjacHnexcH xapaKxepoM nepeMemenna uenxpa 
AasAenaa npn pasAnaabix qncAax M noAexa. 

npH noAexHOM nncAe A 4 , MenbuieM AIkpht, CAyaaftnoe yBc- 
AHaenne CKopoexa npnBOAHx k nepeMemennio uenxpa uan- 
Aenna Bnepeu. OoaxoMy yroA axann yBeAnanBaexca n, CAe- 
AOBaxeAbHo, cKopocxb yMenbuiaexca. Ecah nee CAyaaftno 
yBeAHanxea yroA axann (a xeM caMbiM h neperpyana), xo 
nepeMemenne uenxpa uaBAenna Bnepeu BbisoBer AaAbneft- 
uiee yneAiHaenne yxAa axann (n neperpysKn). 

ripn noAexe c ancAOM M, 6oAbuiHM AJkpht , CAyaaftnoe yne- 
Auaenne CKopocxn npnneAex k nepeMeuiennio uenxpa uas- 
Aenna nasau, k noaBAennio AoSanoanoro nnKupyiouiero mo- 
Menxa, k yMenbuiennio yxAa axaKn, a CAeaoBaxeAbno, n 
AaAbneftuieMy yBeAnaennio CKopocxn. CAyaannoe nte yne- 
AHaenue yxAa axaKn Qyuex napnponaxbca sxhm AoSasoanbiM 
nHKHpyiomHM MOMenxoM. 

§ 146. yCHJlHH HA PVHKE VnPABJlEHHJI PVJIEM BbICOTbl 

B nPUMOJIHHEHHOM nOJIETE HPH 3AKPHTHMECKHX 
HHCJIAX A 

yMenbuienne npoAOAbnon ycTOflannocxH no CKopocxn 
npn saKpHxnaecKHX ancAax M noAexa BAnaex XAaBHbiM oS- 
paaoM na xapaKxep naMenennH ycHAnfi na pyaxe ynpaBAe- 
nna pyAeM bhcoxh b npaMOAHHennoM ycxanoBnauieMca no- 
Aexe. y nepBbix peaKXHBnbix caMOAexoB c necxpeAOBHAHbiM 
KpbiAOM 3X0 BAHanne cxasbiBaAocb b noaBAenHn SoAbuinx 
nHKHpyiouiHx MOMenxoB, BbisbiBaBUinx BaxarHBanne caMo- 
Aexa B nnKHpoBanne. y coBpeMennbix caMOAexoB 3xo ne- 
npHaxnoe aBAenne naSAKJuaexca ahuib b CAaSofi cxenenn. 

3f6 


Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Sanitized Copy Approved for Release 2010/06/17 : CIA-RDP80T00246A05600041 0001-4 



Phc. 196. BajiaHCHpoBOHHbie KpHBue ycHjiHH na pyMKe ynpaB- 
jieHHH pyjieM bucotu peaKTHBHoro caMOjieia b ropHsoHiajibHOM 
nojiete na pasHbix BHcoiax (npn HefiTpajibHOM noJioJKeHUn 
TpHMMepa) 

Ha pHc. 196 npuBe/ieHbi KpHBbie HSMeHenHJi ycHJiHft Ha 
py^Ke ynpaBJieHHH pyjieM Bbicoxbi b saBHCHMociH ot hhcjib 
M (npH HeHTpajibHOM nojiOHvenHH ipHMMepa) peaKTHBHoro 
caMOJieia b ropHsoHiaJibHOM nojieie na pasHbix Bbicoxax. 
MbI BHZIHM, MTO, HaopHMep, HB BblCOie 5500 M C yBeJIHHeHH- 
eM HHCJia M nojiexa jiexHHKy npHxoAHxcn npiiKJiaAbiBaxi> k 
pyMKe AaBHmne ycHjiHH (ox ce6H), x. e. caMOJiex cxpeMHx- 
cn KafipHpoBaxb. 3xh ychjihh CHa^ajia njiaBHo Bospacxaiox 
a npH M=0,83 AOCXHxaiox 8,9 k2, a saxeM, HecMOxpn na 
pocx CKOpocxH, yMeHbmaioxcH npH M = 0,91 no 5,2 npii 
AajibHeHUieM >Ke pocxe ^HCJia M bhobb cHJibHo h pesKO yse- 

JIHHHBaiOXCH, X. 6. Ka6pHpyK)lIJ.HH MOMCRX pe3KO Bospa- 

cxaex. 

Ha Bbicoxe 10 800 m npa pocxe HHCJia M ziaBHiUHe ycH- 
.IHH oqeHb Majibi H npH M = 0,9 paBHbi nyjiio, x. e. b 3xo 
B peMH JiexMHK He HcnbixbiBaex HHKaKoro iiaBJieHH^i Ha pyn- 
Ky ynpaBJiCHHH. Upn jia.nbHeHmeM BOspacxaHHH hhcjib M 
ycHJiHH Ha pyHKe mchhiox cboh snaK h cxaHOBHxcH xnny- 
mHMH (na ceOn), x. e. iiohbhjich niiKupytoi^uu MOMenr, ko- 
xopbiH npH Al = 0,91 cocxaBJinex okojio 2,5 Ka. SaxeM ycH- 

;iHH CHOBa CXaHOBHXCH AaBHlUHMH, X. 6. CBMOJICX CXpeMHXCH 
cHOBa KaSpHpoBaxb, npHneM h SACCb KafipHpyioinHH MOMeux 
pesKO BOBpacxaex c jiajibHeHUiHM yBeJiHMeHHeM hhcjih Af. 
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Ksk o6'b5icHHTb yKasaHHbie HSMeHeHHH ycHJiHH Ha pyn- 

Ke. ynpaBJieHHH pyjieu Bbicoibi c yBejiH^ieHHeM ckopocth no- 
Jiera? 

ripeOTOJiOH^HM, HTO caMojieT c6a;iaHCHpoBaH Ha KaKOH- 
TO CKOpOCTH. JXjIH yBeJIHHeHHH CKOpOCTH FlOJICTa yCTOHHH- 
Boro caMOJiera jicthhk nojiyKen yMenbuiHib yroji axaKH, i. e. 
;iaBHTb Ha pynKy. yBejiHqeHHe CKopocTH jio /Wkpht npHBO^lHT 
K nep6Mem6HHK) uenipa .iiaBJi6HHH Birepen h noHBJiCHHio 
KaopHpyiomero MOMenra, jiJisi npeoiiojieHHH Koioporo Tpe- 
oyercH npHJio>KHTb ;io6aBOHHoe jiasnuxee ycHjiHe. 

B ;ia;ibHeSiueM >Ke, nocjie KpHTHqecKoro mhcjib M, uenip 
jiaBJieHHH nepeMemaeiCH uasaji h npn yBejiHneHHH cKopo- 
CTH noJieTa ;iaB;ieHHe na pynne CHanajia na;iaeT, a BaieM 
MOH<eT name HSMeHHTb snaK. JletHHK BbiHy>KiieH Syiiei b 
3T0M Cjiynae yme He AaBHTb na pywy, a, Hao6opoT, THHvib 
ee Ha cefin. 

KoFAa me h hoa KpbiJioM BOBHHKHer MecTHan CBepxBBy- 
KOBan CKopocTb, ueHTp AaBJieHHH BHOBb nepeMemaeicH Biie- 
peA H AeiHHK OHHTb AOJIHCeH COBAaBaib AaBHIAHe yCHJIHH Ha 
pyHKy. 

KpHBbie Ha pHC. 196, kbk 6biAo OTMeneHo Bbiuie, noKa- 
BbiBaioT eme, hto c npH6jiH>KeHHeM ckopocth noAexa k cko- 
pocth 3ByKa, a hmchho: b AHanasoHe hhccji M ot M — 0,92 
Af = 1,0 — flaBfliuHe ycHJiHH na pyMKe ynpaBJicHHa pyji’eM 

BblCOTU peSKO H CHJIbHO BOSpaCTBlOT. 3 t 0 TaK>Ke OfiTjHCHHeT- 
CH B OCHOBHOM yKaSaHHbIM HSMeHeHHeM MOMeHTa Kpbl.na 
nofl BJiHHHHeM cwHMaeMocTH Boaayxa, xaK KaK Koraa bo;i- 
HOBOfi KpHBHC nO,nHOCTbK) OXBaXHT BCpXHIOK) H HH>KHK)K) nO- 
BepxHocTH KpbiJia, uemp aaB^xeHHH chobb nepeMemaetcH no 
HanpaB,aeHHK) k nepeaneft KpoMKe KpbiJia. Kpoiwe aroro, 
CKasbiBaerca BJiHHHHe eme aayx cjjaKTopoB: neKOToporo no- 
HH>KeHHa 3(j)$eKTHBH0CTH py;iH BbICOTbl H yBeJIHMeHHfl map- 
HHpHOrO MOMeHTa pyjIH BUCOTbl — OnflTfa-TaKH H3-3a CH<H- 
MaeMOCTH B03flyxa. 

Zle;iO B TOM, HTO BOJIHOBOH KPH3HC OXBaTbIBaeT He TOJlb- 
KO KpblJIO, HO H ropH30HTajIbHOe OnepeHHe, XOTH H HeCKOJIb- 
KO no3>Ke, qeM Kpbmo. npH B03HHKHOBeHHH Ha CTa6H,aH3a- 
TOpe SOHbl CBepXSByKOBbIX CKOpOCTefl OTK/IOHeHHe py,TH 
ynce He MOJKex HSMenHTb pacnpeaejieHHe aaBjieHHH no Bce- 
My onepeHHK), tbk kbk coaflasaeMbie pyjieM BOSMymcHHH He 
Moryx npoHHKaxb qepes yaapHyio BOJiny (nocKOJibny cos- 
aaBaeMbie pyaeM BoaMymeHHa pacnpocxpaHaraxca Bnepe^ 
CO CKopocTbK) 3ByKa, a Boaayx Bnepean CKaaKa na cxaSH- 
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a. 



I 

U / A/ 



Phc. 197. npHMepHblH BHA SaBHCHMOCTH OT MHC- 
Jia M\ a — K03(jDCt)HIXHeHTa 34)Cj)eKTHBHOCTH pyAJ! 

BhicoTbi; 6 — K03(})4)HUHeHTa mapHHpMoro MOweHTa 
pyjIH BblCOTbl 

.aHsarope ABH>KeTCH co CKopocibio 6oJibuieH, neu cKopocxb 
3 ByKa). B pesyjibTaie 3(})(t)eKTHaH0CTb pyjiH Bbicoxbi He- 
cKO.nbKo yMeHbiuaexcH. 

Ha pHC. 197, a H3o6pa>KeH npHMepHUH bh;i sasHCHMocxH 

K03(}3(j)HlXHeHXa 3(J)(})eKXHBHOCXH pyJIH BbICOXbl AZ p.^ OX ^HC/ia 
M. Mo>kho BHixexb, qxo BCKope nocjie M kpht K 03(J)(J)HUHeHX 
3(J)(J)eKXHBH0cxH pyjiH yMeHbiiiaexcH h HaHMCHbiiiee SHaqe- 
HHe HMeex npH M = 1, x. e. koxab CKopocxb nojiexa aocxhx- 
nex CKopocxH ssyKa (npH nepexo^e wepes «3ByKOBOH 6apb- 
ep»). SaxeM 34)c{)eKXHBHOcxb pyjiH noBbiiiiaexcH h iipH 
CBepXSByKOBbIX CKOpOCXHX OCXaeXCH nOCXOBHHOH, XOXH H HC- 
CKOJlbKO MeHbUieH, HeM Ha AOKpHXHHeCKHX CKOpOCXHX no- 

;iexa. 

CxpejioBHUHaH (}3opMa ropH30Hxa;ibHoro onepeHHH c yr- 
.iOM cxpejioBHAHocxH 6ojibiiiHM, HBM y KpbiJia, yMeHbuiaex 
yKaaaHHoe HenpHHXHoe HBJieHHe, ho bcc me Hexoxopoe chh- 
H<eHHe 3C})(J)eKXHBH0CXH pyJIH BbICOXbl MOH^eX HMeXb Mecxo. 
no3xoMy npH 3aKpHXHnecKHX HHCJiax M no;iexa iXJiH aocxh- 
>KeHHH xoro >Ke 3c})4)eKxa, kbk npn iiOKpHXHnecKHX, jicxmh- 

Ky npHxoAHxcH oxKJiOHHXb pyjib BbICOXbl Ha SojibuiHii yro.T 
H, cJienoBaxejibHo, npHJiaraxb 6o;ibmee ycH^iHe. 

XlaJiee, npn B03HHKH0BeHHH bojihoboxo KpHSHca na ro- 

pH30HXaJIbH0M onepeHHH CKaHKH ABBJieHHH KaK Ha BepXHCH, 
xaK H Ha HHJKHeH noBepxHocxH onepeHHH Moryx oKasaxbCH 
pacno;io>KeHHbiMiH b6jih3h aajXHefi kpomkh pyjin Bbicoxbi. 
3x0 Bbi3biBaex peaxoe yBejiKHenne K034)cj)HUHeHxa uiap- 
HHpHoro MOMeHxa pyjiH Bbicoxbi (pHc. 197,6), a xeM caMbiM 
H yBejiHneHHe ycHJiHH na pynxe ynpaBJieHHH pyjieM. 

OnHcaHHbie HSMeneHHH ycHJiHfl na pynxe ynpaBJieHHH 
pyjieM BbICOXbl, pasyMeexcH, ycjio>KHHiox nHJioxnpoBaHHe 
caMOJiexa na oKOJiosByKOBbix cKopocxHX, ho He npezicxaBJin- 
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K)T ocofibix T.pyAHocxeH JicT^HKa H TpeSyiOT OT Hero 

AHiub noHHMaHHH noBeACHHH caMOJiera h cnenHaJibHofl ipe- 
HHpOBKH. 


§ 147. yBEJlHMEHHE yCMJlHW flJlH C03flAHHfl 
EAHHHUbI nEPEPPySKH 

riocMOTpHM renepb, khk cKaBbiBaeicH Ha npoAOJibHofl 
ynpaBJineMocTH caMOjieia ycxofi^HBOCTb no neperpysKe. 

Bbiiue Mbi BHAeJiH, nxo ox cxenenn ycxofinHBOcxH no 
CKOPOCXH SaBHCHX yCHJIHH, HpHKJiaAbfBaeMbie JieXHHKOM K 
pynxe ynpaBjieHHH pyjieM bhcoxh b npHMOAHHefiHOM noAe- 
xe npn saxpHXHnecKHX nncAax M, Ox cxenenn me ycxofinn- 
BocxH no neperpysKe saBHcnx ycHAHH, npHKAaAbiBaeMbie 
AexHHKOM aah cosAaHHH eAHHHAbi nepeppysKH npn BepxH- 
KaAb'HOM ManeBpe. 

Kax HBBecxHo, npn BepxHxaAbHOM ManeBpe aah hckphb- 
AeHHH xpaeKxopHH noAexa AexnHK yBeAHnHBaex yroA axaxH 
(6epex pynxy ynpaBACHnn na cefin) c ueAbio cosAaxb 
noA'beMHyio cHAy 6oAbiiie chah seca, x. e. cosAaxb nepe- 
rpysKy. YcHAHe aah cosAaHHH Kax^Aofl eAHHHUbi neperpys- 
KH (cBepx neperpysKH n=l) Bospacxaex c yBCAHnenHeM 
cxencHH ycxoflHHBOCxH no neperpysKe. 

JlexHbie HcnbixaHHH caMOAexoB noxasbiBaiox, nxo ccah 
cxeneHb ycxofinHBocxH no neperpyaxe HeAOcxaxonna, xo ycH- 
AHe AAH coBAaHHH eAHHHUbi neperpysxH noAynaexcH na- 
CXOAbXO HeSHaHHXeAbHblM, qxo AeXHHX HeOCXOpOHCHbIM CHAb- 
HblM BBHXHCM pyHKH ynpaBACHHH Ha Ce6H MOJXeX COBAaXb 
cxoAb doAbinyx) neperpyaxy, mxo oHa Mojxex noBecxH x pas- 
pymeHHK) MaiUHHbi. 

§ 148. nOnEPEHHAH H nyiEBAH yCTOnHHBOCTb 
H ynPABJI^EMOCTb 

Kax HaM HBBecrHO, nonepennaH h nyxeBan ycxoftqHBOcib 
caMOAexa, xax h ynpasAHeMocxh, CBHsaHbi uemjiy co6oh, 
BCAeACXBHe Hero hx oSbiqHo o6beAHHHK)x oahhm oSiuhM 
HaSBaHHeM — fioXOBOfi ycXOftHHBOCXH H 6oxo- 
Bofl ynpaBAHeMocxH. 3xo cnpaBeAAHBo h aah cxo- 
pocxHbix peaxxHBHbix caMOAexoB. OAHaxo npn fioAbinnx 
CKopocxHx noAexa cH^HMaeMocxb BosAyxa b nexoxopbix CAy- 
qanx HSMennex ofibiuHbie xapaxxepHcxHXH fioxoBofl ycxoH- 
hhbocxh h ynpaBAHeMocxH. 

HanoMHHM, MXO nonepeMHan h nyxesan ycxofiMHBOcxb b 
npHMOAHHefinoM noAexe noAynaexcH 6AaroAapH cxoAbHce- 
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HHK) caMOJieTa. Ecjih caMOJieT iioqeMy-JiuOo aaer 
cKaHtcM, 'Ha ;ieBoe Kpu/io, to sto conpoBOJKflaetcsi cko^b- 
>KeHHeM Ha ;ieBoe Kpu^io (cm. pnc. Ill), y 

.Swa craHOBSTCH 6o,nbuie. mcm y flpyroro 
BaTe,nbHO, cosaaeTCH momcht 0 TH 0 CHTe,nbH 0 npoflo,(ibHOH och, 
KOTOpbifi H BOCCTaHaB;iHBaeT nonepcHHoe paBHosecHe caMO- 
jiera flan yjiyHuieHHfl nonepeuHofi ycTOHHHBOCXH, Ran mu 
3 HaeM, Kpbi,nb 5 iM BHHTOBUX caMOJiCTOB npHflaior nonepen- 
Hoe V. 


C V . „ 

ToifuM noneDeHHafl VCTOHHHBOCTb 


or»T»T»r»Ti'T r\X 


reoMeipHHecKHX (J)opM Kpbi.na. 

y peaKTHBHUX CaMOJieXOB C CoJIblUoft CXpeJIOBHflHOCXblO 
KpuJia cxeneHb nonepeHHofl ycxofiRHBOCXH no,nyMaexcH Ha 
pasHbix pe*HMax nojiexa paajiHHHOH; na Ma,nbix CKopocxax 
nonepeHHaH ycxoftxHBOCxb no.xyMaexcH fiojibuie, mom na 
6ojibmHX CKopocxflx. 3x0 oScxoHxejibCXBO BaxpyaHHex ooec- 
neHeHHC fioKOBofl ycxoftMHBOCXH peaKXHBHoro caMOJiexa co 
cxpe,xoBHflHUM KpbiJioM Ha Bcex pe>KHMax no,aexa. 

B 3 r.nflHeM Ha cxeMy cK0.xb>KeHHH peaKXHBHoro caMOJie- 
xa CO cxpe,noBHflHbiM KpuJioM (pHC. 198). 

KaR BHflHM, gjiaroflapfl cxpe.noB.HAHofl (t)opMe Rpbua 
cxpeJiOBH^HOCxb noJiyRpbi.fia, Ha Roxopoe caMOJiex cR0.xb3HX, 
vMeHbuiaexcfl, a y apyroro — oxcxaK)mero — yBejiHHHBaex- 
CH TaR RaR cxpejiOBHflHOCxb oRasbiBaex oo.xbuioe B,nHHHHe 
Ha R03d)(bHHHeHX Cy, xo B0ccTaHaB.nHBaK)mHft momchx na Ma- 
jibix cRopocTflx HoayHaexcH oxenb 6ojibUioH. 3xo MO>Kex 

BJIHHXb OTpHUaXeJIbHO Ha ^ 

SoROByK) ycxofimBOCTb, 
flJlH ROXOpofit HCOSxOJtH- 
Mo onpeflCJicHiHoe ooox- 
HouieHiHe cxeneHiH 'Hone* 
peHHofi H cxeneHH nyxe- 
Bofl yCTOHHHBOCTH. C 
UeJIbK) HeCROJlbRO yMCHb- 
uiHXb cxeneHb nonepen- 

Hoii yCTOftHiHBOCXH Rpbl- 
JlbHM peaRXHBHblX CaM'O- 
jiexoB npHflaK)x ne no- 
jioMHxejibHoe, a oxpHua- 
xeJibMoe V (cm. pHC. 



186 ). 

B noJiexe c 6oJibUiiH- 


Phc. 196. llpHMOJiHHeHHbiH [lOJieT peaiv 
THBHOrO CaMOJieia co CKOJIb}KCHHeM 
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.CKOpacTJiMjf fice Jke .»a6;iK)flaetca HekotopOe yxy^uieKHe 
^ fioKOBofi ynpaBjiBeMocTH ca,Mo;ie- 
Ta a HMeHHo: 1) cHHJKeHHe acpcpeKTHSHocra sjiepoHOB 
2) KpeHSHHe caMOJieTa (BajiexcKa) h 3) oSpaTHaa oeaKuiHH 
caMo;ieTa no Kpany na OTKJionettHe pyjis HanpaB^iLns!. 

§ 149. CHH)KEHHE a<I><I>EKTHBHOCTH 3JIEPOHOB 
rHAPOyCHJlMTEJIb (BVCTEP) H BHyTPEHHJIfl 
KOMREHCAUMfl 3JIEPOHOB 

npHHUHn aefiCTBHH SJiepOHOB, KaK HBBecTHO, 3aK.aioqaeT- 
KDhSiv a3po;iHHaMHqecKofi HarpyBKH no 

I™ ajiepOHOB SKBHBajieHTHO HSMCHe- 

HHio yrjiOB araKH. 

60 JibuiHx CKopocTflx nojiexa, Koraa na noBepxnocTn 
Kpbl.na BOBHHKaiOT SOHbl MeCTHbIX CBCpXBByKOBUX CKOPO- 
CTen, ueHip flaB.aeHHH Kamaoro no.nyKpbiAa c.Memaerca Ha- 
sap ePHKe K sjiepoHy. 3 to BusbiBaer y xpujia (Bcpep- 
CTMe ero ynpyrociH) crpeMpeHne k HBPHSy h aaKpynHBa- 

aiaKH. riosTOMy Ha nojiyKpbijie 
nopieMHOH CHPbi, no- 
CP epHflfl yBePHHHTCH MCHbuie, HeM B TOM cpyqae ecPH 6bi 

Kpbipa He 6biPo. CpepoBarePbHo, acj)- 
(peKTHBHOCTb SJiepOHOB yjKe HecKOPbKO noHHHtaexcH. 

RAPT OXKPOHeHHe BPepOHOB BHBbl- 

UPM ^HPnn'"™^ CXpeMPCHHe K H3rH6y H SaKpyHHBaHHK), npH- 
HCM HeOPHHaKOBO Ha o6oHX nOPyKpMPbHX (BCPepCTBHe 
pasHOH >KecTKOcxH HX). Oo axofl npHHHHe a4)$eKTH“f 
spepoHOB eme 6opee noHHJKaexcH. 

npH HeKOTOpOH POCXaXOHHO 60 PbUI 0 li CKOPOCTH nopp- 
Ta M0»eT noay,»Taca raa, ,to aWexTHBaocr/aepoHOB 

cT„"“?a'°ep"ror“' » p - "p 

CaMopex MbF-IS 6hc c PBHxaxepeM BK-1 HMeex kdhpo 

rB™.™*'™”’'"’ P^'^P'" ’-"‘POHOB rHB° 

” BHyTpeHHHH KOMnCHCaUMH BPepOHOB. 

CPepCXBHe CHHH<eHHH 3(})4)eKXHBHOCTH SPCpOHOB PeXHHKV 
npH eoPbiuHx CKOPOCXHX nopexa npHxopH?cH otSohS 
apepoHbi Ha SopbuiHe yrpw h npHparaxb anaHHxepbHbie vch 
PHH Ha pyHKy ynpaBPeH'Hjt speponaMH. /Iph o6perHeHH/vn 
paBpeHHB apepoHaMH Ha caMopexe MHr-15 6HC KxaHoS- 
^eHbi FHApoycHPHTepb « HOBHft BHXI aspoOTHaSe 
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CKOH KOMneHCaUHH 3;iepOHOB — BHyxpeHHHH KOM- 
n e II c a u H 

PHiipoycHJiHTejiH npeiicTaBJi5iK)T co6ofl BcnoMorarejibHbie 
MexaHHSMbi jxjin ynpaB.neHHH pyjiHMH caMOJieta. FIosTOMy 
HX HHorzia HasbiBaioT 6ycTepaMH*. ynpasjieHHe c rHupoycH- 
jimejiewi coctoht hb CHJiOBoro UHJiHHApa, b KOTopbifl noA 
AaBJieHHeM no^aeicH rHApocMecb, pacnpeAeJiHxeAbHoro 30- 

JioxHHKOBoro Kpana h xht, cBjisaHHbix c pbmaroM ynpaBJie- 

HHH H pyjieM. 

FHApoycHjiHxejib, BKJiio^eHHbiH B CHCxeMy ynpaBJicHHH 

sjiepoHajviH caMo;iexa MhF-IS 6hc, b ^exbipe pasa yMeiib- 
uiaex nepeAaiomyiocH na pynxy ynpaBJieHHH narpysKy 
(mapHHpHbiH MOMeHx sjiepoHOB). 3x0 nepe^axo^iHoe hhcjio 
ociaexcH HCHBMeHHbiM Ha BceM AHanaaoHe cKopocxeH noAe- 
ra H Ha bcom AHanasone yxAOB oxKAOHeHHH SAepoHOB. Ha 
MaAbix CKopocxHX ycHAHH Ha pyHKe ynpaBAeHHH BAepona- 
MH CXaHOBHTCH HpeSMepHO MBAblMH H ABXHHK HepeCiaeX 
«HyBCXBOBaTb MaiiiHHy». JXjisi ycxpaneHHH 3xoro HeAOCxaxKa 
B CHCXeMy BKAIOACH CHeUHaAbHblH HpyH^HHHblH sarpyBOHHbiH 
MexaHHSM. 

BnyxpeHHHH KOMneHcauHH yivieHbmaex mapHHpHbiH mo- 
MCHX SAepOHOB. FIpH BHyxpeHHCH KOMneHCaUHH HOCOK 
3AepOHa HMeex Bbicxyn, yxonAeHHbiH snyxpb cneuHaAbHOH 
KaMepbi B KpbiAe; Bbicxyn c noMoiUbio haoxhoh XKaHH coe- 
AHHCH C SaAHCH CXCHKOH KpblAa. FlpH OXKAOHCHHH SACpOHa 
BOSHHKaeX paSHOCXb AaBAeHHH MOKAy nOAOCXHMH KaMCpbl. 
3xa pasHocxb AaBAeHHH nepeAaexcn na Bbicxyn SAepona h 
yMCHbiiiaex mapHHpHbin momchx nocACAHero. 

BnyxpeHHHH KOMnencauHH SAepoHOB npn SoAbuiHx cko- 
pocxHx noAexa hbahcxch SoAce 34)(j3eKXHBHofl, neM oCbin- 
HO npHMeHHioiuaHCH oceBan KOMneHcauHH. 


§ 150. HEnPOH3BOJlbHOE KPEHEHHE CAMOJIETA 
(BAJ1E>KKA) 

B noAexe c fioAbuiHMH ckopocxhmh HHorAa Ha6AK)Aaex- 
CH HenpoHBBOAbHoe KpeneHHe caMOAexa. Mcm oSBHCHHXb 3xo 
HBACHHe? 

FIpHHHHOH 3X0X0 HBAeHHH HBAHcxcH HapyiueHHe paBHOBe- 
CHH nonepenHbix momchxob a3poAHHaMHHecKHx cha. Hapy- 

*BycTep (anra.) — BcnoMoraieAbHaJi MaiuHna. 
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meHHe paBHOBecHH Mo>KeT nojiy^HibcH Bcjie^cTBHe pasHOCTH 
B no;i'beMHbix CHJiax npaBoro h JieBoro nojiyKpbiJibeB hjih 
BCJ ieACTBHe paSHOCTH B paCCTOHHHHX OT HX UCHTpOB AaBJie- 
HHH AO npOAOJIbHOH OCH. To H APyroe Moxcex HBHTbCH CACA- 
CTBHeM HepaBCHCTBa yrAOB axaKH noAyKpbiAbeB, HeoAHHa- 
KOBoro iia HHX pacnpeAeAeHHH AaBACHHH hah pasHofl nee- 
CXKOCXH noAyxpbiAbeB. 

JlexHbie HcnbixaHHH caMOAexoB noKasbiBaiox, hxo Ha 
6oAbmHX cKopocxflx noAexa yxAbi axaxH noAyKpbiAbeB hhox- 
Aa AeflcxBHxeAbHO ncAynaioxcH pasAHHHbiMH. BosHHKaex bo- 
npoc: noHeMy sto nponexoAHx? 

KpbiAbH caMOAexa AOAHCHbi o6AaAaxb AocxaxoHHoft >Kecx- 
KOcxbK), HxoSbi B noAexe ne hpohcxoahao hh MaAefimeH yn- 
pyroH Ae(t)opMau'HH KpwAa. 3xo xpe6oBaHHe ocofieHHo Banc- 
HO AAH CKOpOCXHblX CaMOAeXOB, HO KaK-paS y CKOpOCXHbIX 
caMOAexoB ocymecxBHXb ero ne xan-xo npocxo BBHAy SoAb- 
lUHX aapoAHHaMHHecKHX HarpysoK, HHOXAa pesKHx h nepaB- 
HOMepHblX, KaK 3X0 fiblBaCX npH BOBHHKHOBeHHH BOAHOBOXO 
KpHBHCa Ha KpblAe. riOA AeScXBHCM aapOAHHaMHHeCKHX CHA 
H BCACACXBHe He BHOAHe OAHHaKOBOH H^eCXKOCXH HOAy- 
KpblAbeB BOSHHKaiOX KpyXHlII,He MOMCHXbl, KOXOpbie H COSAH* 
lox yKaBaHHyio pasHHuy b yrAax axaKH, a CAeAOsaxeAbHo, 
H B noATseMBbix CHAax noAyxpbiAbeB. CxpeAOBHAHan (J)op- 
Ma KpbiAa B ocofieHHocxH cnoco6cxByex bobkhkhobchhio 
dOAblUHX KpyXHIUHX MOMeHXOB. 

Ha 6oAbmHX Bbicoxax, xAe nAoxHoexb BosAyxa mhoxo 
MeHbuie, ynpyrne Ae 4 )opMauHH KpbiAa yMeHbUiaioxcH, ho 
Aaex ce6H snaxh Apyran npHHHHa, BbisbiBaiomaH KpeneHne, 
CBHSaHHaH C BAHHHHeM CHCHMaeMOCXH BOBAyXa Ha aapOAH- 
HaMHKy caMOAexa (nocKOAbKy na 6oAbiuHx Bbicoxax hhc- 
Ao M Boapacxaex CKopee, hcm na MaAbix). 

npH SOAbUIHX HHCAaX M HOACXa BOAHOBO0 KpHSHC MO“ 
Hcex BOBHHKHyXb HC OAHOBpeMeHHO HH 06OHX HOAyKpblAbHX 
BCACACXBHe HCHSSejKHblX paSAHHHfl B OXACAKC HX BHeUIHefl 
noBepxHocxH. HoAi^eMHaH CHAa noAyxpbiAa, na KOxopoM 
BOAHOBO0 KPH3HC HaHHexcH paHbuie, cpasy 0Ka>Kexc5i MeHb- 
uie, ueM Apyroro noAyKpbiAa, x. e. hohbhxch KpenHiuHii 
MOMeHX. 

PasAHHHbiM MOHcex 6bixb H xapaKxcp nepepaenpeACAe- 
HHH AaBAeHHH HO pasMaxy KpbiAa, qxo Moneex HBHxbcu xo- 
Hce npH^HHOH KpeHeHHH caMOAexa. C ueAbio yMeubuiHXb 
3xy npHHHHy h acabiox Ha sepxHefi noBepxHocxH KpwAa 
aapoAHHaMHqecKHe rpeSHH, o Koxopbix yHce ynoMHHaAOcb 
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3biiiie. Haana'ieHHe hx — npenHicTBOBatb nepereKaHHio no- 
-paHH'iHoro cjioH BOBjiyxa c ueHTponJiaHa hh kohuh Kpbi- 
.’beB. 

ripH Ha-aH^HH neperpysKH b nojicie Ha Maabix Bucoiax 
KpeHCHHe BOBHHKaex npH MenbiuHX CKopociax h hocht 6o- 
.lee HHTeHCHBHbifl xapaKxep. 3xo mo5kho o6’bacHHXb xeM. 
MTO npH neperpysKc yBCJiHHHBaexcH ynpyraa B,e4)opMauHB 
xpbi.ia H Bospacxaex a6cojiK)XHaH pasHHua b nofl’bCMHbix 
cH.iax noJiyKpbiJibeB. Ha SojibiiiHX aucoxax neperpysKa mo- 
>KeT oKaaaxbcH, Hao6opox, noJiesHOH flJia npeKpameHHH xpe- 
HeHHH; 3X0 MOJKHo oS-bHCHHXb xcM, Mxo yBeJiHHCH.He yuia 
axaxH (npH coBAaHHH neperpysKH), ycH^iHsaa bo;ihoboh 
xpHBHC, ycxpaHHCX HMciomHecH paa.xHaHH b no.xyKpbiJibHX. 
T. e. np'HMHHy KpeHeHHH. 

Ha Bcero CKasaHHoro mo»ho 3 aK.xiOHHTb, mxo cxpeM^ie- 
Hue caMOJiexa KpeHHXbca MO>Kex .6Hxb Kax BnpaBO, xax h 
B. ieBO, HO y aaHHoro sKseivinjiapa caMo.fiexa xojibKo b oflHy 
onpeflCJieHHyio cxopoHy. V pasHbix caMOJiexoB MhF-IS 6hc 
OHO MO>Kex 6bixb paBJiHM'HbiM. B npouecce 3 Kcn;iyaxau,HH ca- 
Monexa BCJieacxBHe yMeHbuieHHH JKecxKOCxH xpujia h yxya- 
meHHfl ero BHeuiHefl noBepxHocxH Moatex oKasaTbca, mto 
K peHCHHe 6yAex Hacxynaxb npa MCHbiuHX cKopocxax no 
npnQopy h npH MeabuiHX MHCAax M nojiexa, npHMeM He hck- 

iioMeHa B 03 M 0 >KH 0 cxb AaJKe HBMeHeHHH HanpaBAeHHH Kpena. 

ripH HaMaBUieMCH KpeneHHH b noAexe Ha Maabix bbico- 
tax (npHMepHO ao 4000 m ), KOXAa KpeneHHe HMeex xeHAen- 
liHIO yBeAHMHBaibCH H XpeH HAOXO napHpyCXCH 3AepOHaMH. 
AexMHx AoajxeH HeMeAAeHHO yMeHbiuHXb neperpyaxy h aa- 
xeM yMeHbUJHXb cxopocxb noAexa. ZfjiH dbicxporo xopMO- 
>xeHHH caMOAexa naAO yMenbiuHXb oOopoxbi ABHxaxeAH ao 
MHHHMaAbHbix, BbinycxHXb BOSAyuiHue xopMOsa H nepsBe- 
CTH caMo.iex Ha pe>xHM noAoroxo noA^eMa. B noaexe na 
SoAbuiHX Bbicoxax npH HaMaBuieMCH xpeneHHH hoacsho 
VMeHbUIHXb CXOpOCXb HyXBM C 03 AaHHH nOAO>KHXe.XbHOH ne- 
perpyaxH (yBejTHMeHHeM yx.xa axaxH). 

§ 15t. OBPATHAJl PEAKUHJI CAMOJIETA 

HA OTKJIOHEHHE PVJIJI HAHPABJIEHHJI 

Kax HaM H3BecxHo, npH cxojibaceHHH caMo.xex xpeHuxca 
.OblMHO B CXOpOHy OXXAOHeHHH pyAH HanpaBAeHHH 6 . 33 X 0 - 

lapH yBe.xHMeHHK) noAXieMHofl chah xoro noAyxpuAa, na 
KOTopoe caMOAex cxoabshx. Ho npn saxpHXHMecxnx mhcabk 
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M no.ieia Mo>i\eT OKasaibCH, hto Ha no;iyKpbi;ie, BbiABHHv- 
TOM BnepeA, noA'beMHan CHJia He yBeJiHH-HTCH, a yMCHbiuHV- 
CH. Cvie;ioBaTeJibHO, nonepe^Hbift MOMenr hsmckht cboh 
3MaK Ha ofipaTHbifi h 'BMecio nonepeHHOH ycioHHHBocTH no- 
JiyHHTCH HOnepeHHaH HeyCTOHHHBOCTb. 

TaKHM oSpasoM, to oxKJioHeHHe pyjin nanpaBJieHHH, ko- 
Topoe npH iioKpHTHHecKHx HHCJiax M nojieia napHpoBajio 
cxpeMjieHHe k Kpeny^ npn saKpHXHHecKHX n-HCJiax M 6yj[ieT, 
HaoSopox, ycHJiHBaxb Kpen caMOJiexa. 3 to HBJieHHe — o6- 
paxHan peaKUHH caMojiexa Ha Jia^y ho- 
r H, — saxpyziHHioujtee BHJioxHpoBaHHe caMOJiexa, o-S'bHCHHex- 
CH oco6eHHocx5iMH pa6oTbi cxpejiOBHAHoro KpbiJia Ha 6ojih- 
UIHX CKOpOCTHX. 

OpH CKOJIbH^eHHH CaMOJiexa C XaKHM KpblJIOiV! (pHC. 198) 
BbiABHHyxoe nojiyKpbiJio npH Majibix CKOpocxHX nojiexa oKa- 
suBaeiCH B ropasAO JiynuiHX ycjioBHHX o6TeKaHHH, noaxoMy 
nojl'beMH.aH CHJia y Hero nojiyHaexcH sHaHHxejibHo 6ojibme 
H BosHHKaex MOMeHT nonepeHHOH ycxoHHHBOcxH. npH 6o;ib- 
lUHX me CKOPOCXHX nojiexa, Kor^a HaHHHaexcH bojihoboh 
K pH3HC, Bbl/^BHHyXOe KpblJIO OKaSblBaeXCH, HaoSopOT, B xy;i- 
UJHX ycjiOBHHx pa6oxbi, xaK kbk BCJie;iCTBHe yMeHbiiieHHH 
CTpeJIOBHAHOCXH BOJIHOBOH KpH3HC Ha 3T0M HOJiyKpbUie B 03 - 
HHKaex paHbiue, hbm na oxcxaioiij^eM nojiyKpbiJie, yro;i 
€TpeJIaBH;^HOCXH Koxoporo HpH CKOJIbHCeHHH eiue yBeJIHHHJI- 
CH. C Hana^aOM BOJIHOBOFO KpHSHCa K03(})(J)HUHeHT HOA'beM- 
hoh cHJibi cy pe3Ko na;;aeT, a xeM caMbiM pe3KO yMenbmaex- 
CH H noiiTjeMHan CHJia BbiABHHyxoro nojiyKpbiJia, xofab KaK 
Ha OTcxaiomeM nojiyKpHJie bcjicacthho aaxHH^KH bojihobofo 
K pH3Hca naAeHHH noAi^eMHOH cujiu noKa eiue He npoHCXo- 
AHT H oHa oKaabiBaexcH SoJibiue, hcm na BbiABHHyxoM nojiy- 
KpbiAe. TaKHM o6pa30M, momcht nonepeHHog ycxoHHHBOCXH 
MeHHex cboh 3HaK. 

HHxepecHo, hxo npn HHCJiax M, oneHb 6jih3khx k M=\, 
HB.ieHHe oSpaxHofi peaKUHH HCHeaaex. 3to o6'b5icHHeTCH 
XeM, HTO npH XaKHX HHCJiaX M iBOJIHOBOH KPH3HC yjKe nOJIHO- 
cxbK) oxBaxbiBaex o6a nojiyKpbiJia h noaxoMy yKaaaHHoe 
npeHMyiuecTBo oxcxaiomero no^ynpujia oxnaAaer. 
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rjlABA XX 

B3J1ET H nOCAJlKA 

§ 152. B3JIET PEAKTHBHOrO CAMOJIETA 

Oco6eHHocTH BSJieia peaKXHBHoro caMOJiexa onpeAC-TB- 
loxcH, Bo-nepBbix, najiH^HCM xpexKOJiecHoro uiaccii c oneiib 
IIIHpOKOH KOJieeft, BO-BXOpblX, 6oJIbIlIOH THroBoopy>Keii- 
HocxbK) caMOJiexa h, s-xpexbHX, no^xn nojinbiM oxcyxcxBHeM 
saBopa^iHBaiomHX h KpeHHiUHX MOMeHxoB (npH BSJiexe npo- 
XHB Bexpa). 

PaccMoxpHM B3Jiex peaKXHBHoro caMojiexa. 

npe^Ae Bcero o6paxHM BHHMaHHe na xo, mxo cxoHUoq- 
Hbift yroji caMOJiexa =3^"34' (cm. pnc. 186,6), x. e. oneiib 


c| 

a 






_ 


Pile. 199. Sxanbi BaJieia n B3.aeTiiaJi AHCTaiimisi peaKTHBiioro caMOJiora 

MajibiH no cpaBHeHHKD co cxonHonnbiM yrjiOM bhhxoboxo ca- 
MOJiexa C XBOeXOBbIM KOJieCOM. 

riocjie aocxH^eHHH jiBHxaxejieM okojio 8000 o6/mhh 
jiexnHK njiasHo OTnycKaex xopMosa KOJiec h, Jiepnca pynxy 
ynpaBJieHHH HeSxpajibHo, nanHHaex pa36er caMOJiexa na 
xpex KOJieeax (pnc. 199). Ho cxonnonHbiH yroJi axann cjihui- 

KOM MaJI JXJIH C03AaHHH nOAT^eMHOH CHJIbI, HeoSxOAHMOH AJIH 

oxpbiBa, noaxoMy, KoxAa cKopocxb paaSera aocxhthcx 160 — 
180 kmIhuc, JiexnHK nAasHbiM ABH^KenneM pynKn ynpaBjie- 
HHH Ha cefin neMHoro yBeAHHHBaex yroji axaxH, hoc caMo- 
jiexa npHnoAHHMaexcH, nocoBoe koacco oxAeAnexen ox bcm- 
AH H AaAbHeHLUHH pasdex ocymecxBAHexcH na Asyx xjiaB- 
IlblX KOACeaX. H KOXAa CKOpOCXb AOCXHXHeX CKOpOCXH oxpbi- 
Ba (230 KMime), caMOAex oxpbiBaexcn ox bcmah. 

06pamaeM BHHMaHHe na xo, nxo b nepBoii noAOBiiiic 
paaSera pynKa ynpaBACHHH AOA>KHa yAep>KHBaxbCH b iieii- 
xpaAbMOM noAOHceuHH, nxoObi iie AonycxHXb npe/KAeBpcMen- 

r^7 
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Horo oTflCJieHHH HocoBoro KOJieca h yBe,nHHeHHH ;io6oBoro 
COnpOTHBJieHHB. 

rioc;ie OTpuBa jictumk sbiflepjKHBaex Maiuany ne no ro- 
pHsoHxajiH, a c yaa^enHeM ox seniJiH, x. e. cpaay nepeBOflnx 
caMOJiex Ha pencHM nojiororo noA’fcCMa, bo speMa Koxoporo 
H npofl,o;i5Kaex pasroH caMo,nexa. 3xo bosmohcho fijiaroAa- 
pa goBbuiOH xaroBoopyjKeHHocxH caMOJiexa. Haace na noat- 
eMe ycKopcHHe HacxojibKo aennKO, nxo Ha Bucoxe 10 — 
15 M CKopocxb nojiexa yate flocxnraex 350 — 400 kmIhuc. B 
3X0 BpeMH BexHHK npoHBBOAHX ySopKy maccH. 

XaKHM odpasoM, BSJiexHaa AHCxaHUHa peaKXHBHoro ca- 
MOJiexa (pHC. 199) cocxohx xojibko hb flByx axanoB: paa- 
6era c oxpuBOM h nojiororo noateMa fljia na^opa CKOpo- 

CXH. 

BsJiex npOHBBOflHxca HHorjia npn Bbinymennux mnxKax- 
aaKpbiJiKax c oxKJioHCHHeM MX Ha yroji 20°. ripH oxKJioHe- 
HHH saKpbMKOB B HaHaBe pa36era noATjeMHaa CHAa pacxex 
6Hcxpee h cxanoBaxca paBHoft secy caMOAexa na MCHbuieft 
cKOpocxH, X. e. CKopocxb oxpHBa yMCHbinaexca. IloaxoMy 
yMeHbiuaexca h AJiHHa pa36era (npHMepHO na 100 m). Jlex- 
HHK yOnpaex ihhxkh na BMCOxe 60—70 m (nocJie yCopKH 
maccH). 

B oxHomeHHH BunojiHCHHa B3Aexa no cpaBHCHHio co 
B3JieXOM BHHXOBOrO CaMOACXa C XBOCXOBbIM KOJiecOM MOJKHO 
cKasaxb cACAyiomee. 

KaSHHa JiexHHKa caMOJiexa MHr-15 6hc pacnoAoareHa b 
HocoBofl qacxH (J)i03eAH3Ka — 3X0 yjiynmaex oSaop snepcA 
H oSAernaex coxpaHeHHe HanpaBAeHHa BSAexa, ho nocAe 
oxpHBa AexHHKy xpyAHo onpeACAHXb no bhahmum qacxaM 
caMOAexa, HMeexca ah Kpen (nocKOAbKy AexHHK chahx sne- 
peAH KpblAbCB, Koxopuc OXBeAeHU HasaA). 

3axo ynpaBACHHe peaKXHBHbiM caMOAexoM npn BSAexe 
ananaxeAbHo npome, neM BHHxoBbiM caMOAexoM c AsyxKO- 
AeCHblM luaccH. 

B xo BpeMH KBK npH BSAexe BHHxoBoro caMOAexa chab- 
Ho CKasbiBaexcH saBopaanBaiomee h Kpenamee BAHHHue xh- 
pocKonHHecKoro h peaKXHBHoro momchxob BHHxa, a xaKxe 
MOMeHxa ox AeficxBHH cxpyH BHHxa Ha BepxHKaAbHoe one- 
peHHe, npH BSAexe peaKXHBHoro caMOAexa ABa hb sxhx mo- 
MeHxoB coBepmeHHo oxcyxcxByiox, BAHanne >Ke rapocKonH- 
HecKoro MOMeHxa poxopa (xypSaHU h KOMnpeccopa) peaK- 
XHBHoro ABHraxeAH MaAosaMexHo. IlocMoxpHM, neM sxo 
odtacHHexcH. 
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SaMCTHM npe>KAe Bcero, mo rnpocKonHtiecKHH momcht 
npHMo nponopuHOHaJiea MOMeHxy HHepuHH poiopa h ero 
yrjioBOH CKopocTH BpameHHH. IloaTOMy poiop peaKTHBHoro 
ABHraxeJiH BK-1 MO^Kex AasaTb na nojiHbix ofioporax 66jih- 
UIHft FHpOCKOnHMeCKHH MOMeHT, HanpHMep, BHHT CBMO- 

Jieia JIk- 11. OAHaKo npn BBJiexe peaKXHBHoro caMOJiexa xh- 
pocKonH^ecKHH MOMeHX nomH ne HyBCXByexcH, lloHeMy? 

OpH paadere peaKXHBHoro caMOJiexa Bnjioxb ao noA'be- 
Ma HOcoBoro KOAeca noAOKCHHe och poxopa b npocxpari- 
cxBe coBepmeHHO ne HSMennexcH, noaxoMy HHKaKoro rnpo- 
CKonH^iecKoro MOMenxa ne BOSHHKaex. JIhuib b kohub paa- 
6era, koxab abx^hk yBeAHqHBaex yroA axaxH, noAOKCHHc 
OCH poxopa HSMCHHeXCH H, CABAOBaXCAbHO, BOSHHKaeX nt- 
pOCKOHHHeCKHH MOMBHX. Ho XBK KHK HBMeHeHHe HOAO/KO- 
HHH OCH poxopa noAynaexcH oneHb nAasHbiM h na mhabih 
yroA, xo H rnpocKonHHecKHH momchx noAynaexcn uesHaHH- 

XCAbHblM. 

ZtBHxaxeAb BK-I HMeex ACBoe Bpamenne, cACAOBarcAb- 
HO, npH noAX^CMe Hoca caMOAeja nocACAHHfl agahcch cxpe- 
MHXbCH saBepHyxb bacbo (§ 104). Ho xaK kbk momchx hc- 
BHaHHxcAbHbiH H pyAH B KOHuc pasdcra ywie bhoahc 3(})4)eK- 
xHBHbi, xo saBopaHHBaiomero cxpeMAeHHH acxhhk hohth iie 
saMenaex. 

HecKOAbKO CAOB 0 BSAcxe peaKXHBHoro caMOAGxa c 6o- 
KOBblM BexpOM. 

ripH B3Aexe BHHxoBoro caMOAexa c Ookobbim BeipoM sa- 
BopaHHBaiomHe h KpeHHmne momghxbi BHHxa nepeAKo erne 
6oAee saxpyAHHiox BSAex (§ 97), bbagx peaKXHBHoro 
caMOAexa c Sokobum sexpoM BBHAy oxcyxcxBHH yKaaaHHbix 
MOMeiixoB HOAynaexcH SHaHHxeAbHo npome. HanpnMep, 
iipH B3Aexe caMOAexa MhF-IS 6hc 6okoboh Bexep npn cko- 
pocxH ero ao 8 — 10 m/cck (hoa yrAOM 90"^ k HanpaBAeHHK) 
B3Aexa) npaKXHHecKH ne CKasbiBaexcH na npHMOAHHeiiHocrH 
B3ACXa, 


§ 153 . nOCAAKA H nOCAAOHHA 5 I CKOPOCTb. 
nOCAAKA C BOKOBbIM BETPOM 

HocaAKa peaKXHBHoro caMOAexa HMeex MeHbuie oco6eH- 
Hocxefl, HGM B3Aex, H cocxoHx H3 xex >Ke axanoB, hxo h ho- 
caAKa BHHxoBoro caMOAexa. 

npocACAHM HocaAKy peaKXHBHoro caMOAexa c hocbaoh- 
HHM BecoM G = 3915 /ca. 
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nepe;i saxoAOM iia nocaAKy npH CKopocxH 400— 
450 kmIhuc JiexHHK npoHSBOAHT BbinycK luaccH (BpeMH bh- 
nycKa 8 — 10 ceK.). B naqajie aaxoAa na nocaAKy oh Aep>KHT 
CKopocxb HeMHoro 6ojibme HaHBbiroAHeftuieH cKopocxH ro- 
pHBOHxajibHoro nojiexa, a hmchho: okojio 350 km/huc, npn 
xaKoS cKopocxH BbinycKaex mHXKH-aaKpbiJiKH b nocaAO^Hoe 
nojioTKeune, x. e. Ha yroji 55° 

nJiaHHpOBaHHe no npHMOft AO BbipaBHHBaHHH npOHBBO- 
AHT c BbicoTbi He MeHee 200 Aepnca npn bxom CKopocxb 
OKOJIO 250 KMlnac. BbipaBHHBanHe HannHaex na Bbicoxe 7 — 
8 ^ H BaKaHHHBaex na Bbicoxe He 6 ojiee oahoxo Mexpa 
(pHc. 200). 

BxopoM axan nocaAO^Hoft AHcxanuHH — BbiAep>KHBaHHe 
caMOAexa ajih noramcHHH CKopocxH — He HMeex HHKaxHX 
ocoSeiiHocxeH. 



Phc, 200. Sianbi noca;iKH h nocaAo^Haa AHCiaHUHJi peaKTHBHoro 

caMOJieia 


XtjiHHa nepBbix AByx axanoB nocaAKH — nJiaHHposaHHH c 
BblCOXbl 25 M K BbIAep>KHBaHHH — COCXaBJIHCX OKOJIO 600 M. 

KoxAa CKOpocxb npH BbiAepn^HBaHHH ynaAex Ao 
170 KMlnac, caMOAex onycKaexcH na rjiaanbie KOJieca 
(pHC. 200) H HaranaexcH xpexHfi axan nocaAKH — npo6er. 
Tax KaK AeHxp xhhcccxh caMOJiexa jicjkhx BnepeAH xjiaBHbix 
KOJiec, xo BCKope nocjie KacaHHH seMJiH xjiaBHbiMH KOJieca- 
MH (npHMepHo Hepes 3 cck.) caMOJiex nepeBajiHBaexcH na 
nepeAHee Kojieco. riocJie axoro jicxhhk npHMeHHex KOJiec- 
Hbie xopMosa. 

ZtjiHHa npoSera (no 6exoHHOH Aopo>kKe) KOJie6AexcH ox 
530 AO 770 M B saBHGHMOCXH ox HCKyccxBa AexHHKa H ox- 

JiaAKH XOPMOBOB. 

TaKHM o6pa30M, nocaAonnan AHCxanuHn ; peaKXHBitoro 
caMOJiexa cocxaBJinex 1300—1350 m , ! 

Hb CKasaHHoro bhaho, hxo nocaAonnaH CKppocxb peaK- 
XHBHoro caMOJiexa Knoc^l^O KM/Hac. JaK KaK nocaAo^Han 
cKopocxb sasHCHT OX yACJibHofl HarpysKH na KpbiAo, a nor 
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npH yKaaaHHOM noJieiHOM secc cocian.nHCT 
190 kcIm\ to nocaAOMHan CKopocTb AanHoro peaKTHBHoro 
caMOJieia cpasHHieAbHo HeaejiHKa. llpH 6o,nbiiieM nocaAOM- 
HOM noACTHOM Bcce nocaAOAHaH cKopocib BospacxaeT, mto 
BCA^T, ecTecTBCHHO, K yBCAH^eKHK) AAHHbi npo6era H yc- 
AO>KHHCT npHseMACHHC caMOAeia. Bot noMOMy a-^h peaKTHB- 
Horo caMOAexa MexaHHsauHH KpbiAa KaK cpeACTBo yMeHb^ 
lUeHHH nOCaAOMHOH CKOPOCTH HMeeT OCOSeHHO Ba>KHOe 3Ha- 
qeHHe. 

Kacancb BbinoAHeHHH hocbakh, cAeAyex cKasarb, hto 
B biAep>KHBaHHe caMOAexa a*^^ noraiiieHHH CKopocTH aoa>k- 
iio 6biTb TaKHM, HTo6bi npHseMACHHe npOH30UiAO 6 c3 napa- 
lUlOTHpOBaHHH. Ha BblAep>KHBaHHH H B MOMCHT npH3CM./IC- 
iniH CaMOACT yCTOHHHB H K CBaAHBaHHIO HB KpblAO HC CXpC- 
MHTCTI. 

lIocAc npnaeMACHHA Ha rAaBHbie KOACca pyHKa yn- 
paBAGHHA AOA>KHa yAep>KHBaTbCH B TOM nOAO>KeHHH, HpH 
KOTOpOM npOHSOUIAO HpHSeMAeHHe. B TaKOM nOAO>KCHHH 
pyHKa (j)HKCHpyeTCH ao lex nop, noKa caMOAex He nepesa- 
AHTCH Ha HOCOBOe KOAeCO. 

ripn oujHSKax b pacnere na nocaAKy HeAOAex Hcnpas- 
AHeTCH, KaK oSbIHHO, HOATHTHBaHHeM. HoATHTHBaHHe pa3- 
pemaeTCH npoHSBOAHTb ao Bbicoxbi HanaAa BbipaBHHBanHH. 

HepeAeT HCnpaBAHeXCH BbinyCKOM B03AyiUHbIX TOpMO- 
30B H CKOAb>KeHHeM, OAHaKO o6a 3TH CpeACTBB HBAOCTaTOH- ’ 
HO 34)4)eKTHBHbi. BosAyuiHbie TopMosa paccHHxaHbi Ha 
noAb30BaHHe npH doAbuioft CKopocxH, Ha MaAoS me cko- 
POCTH OHH AHUlb HeMHOFO yBeAHHHBaiOT AoSOBOe COnpOTHB- 
AeHne caMOAexa. Hy>KHo TaKH<e ynuTbiBaTb, hto BunycK 
B 03 AyiHHbIX TOpMOSOB Ha MBAOH CKOpOCTH M0>KeT nOBCCTH 
K noxepe CKopocxH h npoBaAHsaHHK) caMOAexa. CKOAb>Ke- 
HHe MaA034)4)eKTHBH0 OOTOMy, HTO HeAb3H ASBaTb KpCH 
OoAbuie 7°, TBK KBK npH 6oAbiiieM Kpene ne XBaxaex pyAH 
nanpaBAeHHH aah napHpoBaHHH pasBopoxa. 

Hpn MaACHiueM comhchkh b npaBHAbHocxH pacnexa na 
nocaAKy He cAeAyex cHH>KaxbCH ao mbaoh Bbicoxbi h nano 
yxoAHXb Ha BxopoH Kpyr. 

riocaAKa c SoKOBbiM eexpOM. Ecah CKopocxb 6oKoBoro 
Bexpa, Ayiouxero noA yxAOM 90*^, npeBbimaex 10 ujceK, xo 
6opb6y CO CHOCOM hbao Becxn He nyxeM cKOAb>KeHHH c Kpe- 
HOM, a nyxeM usMeneHUH (noddopa) Kypca. Aah sxoro He- 
o6xoahmo nocAe BbinoAHeHHH nocAeAHero pasBopoxa nepcA 
nOCaAKOH COOTBeXCTBCHHO yMeHbUIHXb HAH yBeAHHHXb Kypc 
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fJ/iaHapoBaHue 


Ha^a/io 

Bb/paffBUBa/fUB 


db/depo/cuea/fue 


flpaseM* 

/IBHUe 



I \ \BBmsp 


Phc. 201. OocaAKa c 6oKOBbiM BeipoM — 

6opL6a CO cHocoM nyrcM HSMeHennH Kypca 

caMo^iera na cHH>KeHHH. Ecjih Bexep ^yex cnpaBa, to Kypc 
Ha;io yBejiHHHTb (pnc. 201), ecJiH cJieBa — yMeHbuiHTb. 
HsMeHHTb Kypc Hajio Ha laKyio BCJiHMHHy, HTo6bi caMOJiei 
jiereji no npHMofl 6jiHHce k noOTeTpcHHoft cropoHe noca- 
WHHOH nojiocbi H napaJiJiejibHo nocaAOHHbiM snaKaM. Flpn 
3T0M JiHHHH HOJicTa Hc coBnaziaei c npoAo;ibHofl ocbio ca- 
MOJieia H HOC OTKJIOHCH B CTOpOHy BCTpa. 

HsMeHeHHbifl Kypc BbiAepHCHBaeiCH ao Bbicotbi BbipaB- 
HHBaHHH. B Hanajie BbipaBHHBaHHH npoAOJibnyio ocb caMO- 
‘ jieia, HAaBHo HancHMan na ncAajib, HaAo nanpaBHib baojib 
nocaAOHHoS noJiocu napajijiejibno nocaAOHHbiM sHaKaM, a 
sareM nociaBHib neAajiH b HefiipaAbHoe noAOHccHHC. 

TaxHM o6pa30M, bo bpcmh BbiAepn^HBaHHH caMOjier Jie- 
THT CO CHOCOM, no3TOMy jiJin yMeHbuieHHH 6oKOBoft Harpys- 
KH B MOMCHT npHSCMJieHHH HHAO AaTb nCAHAb HO CHOCy. 
riocjie npHseMJicHHH h npo6era okojio 200 m hbao njiaBHO 
onycTHTb caMOJiex na nepcAHce KOJieco h Hanaxb xopMo- 
>KeHHe. 

ripH Sojibuiofi CHJie 6oKOBoro Bexpa hoacsho komShhh- 
poBaxb 6opb6y co chocom nyxcM HSMeneHHH Kypca h nyreM 

CKOJIbJKCHHH. 
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rjiABA xxi 

UITOnOP H 4>HrypHblE nOJlETbl 


§ 154. lllTOnOP CAMOJIETA MhP-IS 6hc. BbinOJlHEHHE 
UITOnOPA 


LUionop caMo^neia MhF-IS 6hc SHaHHxe.ibHo oTJiHMaer- 
CH no CBocMy xapaKiepy or uiTonopa bhhtobux caMo.no- 
TOB. XtBHJKCHHe caMo^rtcTa Ha lUTonope nojiynaeTca, khk 
npaBHno, nepaBHOMepHbiM: Bce bpcmh mchhiotch cKopociH 
BpameHHH, CKopocib yro.B HaK.aoHa (J)K)3eji5i>Ka 

K ropHBOHiy H flpyrae Be.7iHHHHbi, xapaKTepnayiomHe pc- 
HCHM UITOnopa. 

CBoeofipasHbifl xapaxiep lUTonopa o^bHCHaeica b oc- 

HOBHO.M CTpeJIOBHAHOH 4)OpMOH KpUJia, SojIbUIHM paSHOCOM 

Macc no npoflOJibHOH ocn (JJiosejiHJKa h B.nHHHHeM rnpocKO- 
nHHecKoro MOMenra peaKXHBHoro ABHxaxeJin. 

Ha pnc. 202 noKasaHu KpHBue saBHCHMocxH K 03 tJ) 4 >H- 
HHCHxa noAbeMHofi chjih ox yr.aa axaxH y npnMoro h cxpo- 
flOBHAHOrO KpUJIbCB. MoJKHO BHACXb, HXO y CXpeJIOBHAHOXO 
Kpujia Ha saKpHXHHecKHX ypAax axaKH naACHHe Koaclx})!!- 
UHCnxa noAteMHOH CHnbi npoHCXOAHX 6 ojiee njiasHO, hom y 
npflMO.ro KpbiJia. Hs axoro mohcho saKflioHHXb, hxo cpniB b 
U ixonop (npH OXCyXCXBHH CKOAbJKCHHfl), npOHCXOAHlUHli, 
KaK HaM HBBeCTHO, 

BCACACTBHe CpblBa AOTO- 
iKa na oahom h 3 nojiy- 
KpbijibeiB, y caMOAexa oo 

CXpeJIOBHAHbIM KpblJIOM 

noAynaexKifl SoAce ba- 
AUM, neM y caMOAexa c 
npiflMbIM KpblAOiM. 

TawHM oOpaBOM, npH 
OTiCyTCTBiH'H 'CK0Ab>K6HHfl 
caMOAer MihF-IS 6 hc He- 
OXOXIHO 6XOAHX B UITOnOp 

HAH AaxKe He bxoaht. Te- 
nepb nocMnxpHM, mxo 
npoHCXOAHT np:H hbah- 



HHH CKOAbflCeHHfl. 

lllpH CBOAbHCeBHH 
CXpeAOBHAHOrO 'KpblAa 


Phc. 202. CpaBHHxejibHbiH rpa({)HK aa- 

BHCHMOCTH K034)4)HUHeHTa nOATjeMHOH 
CHJiu OT yrjia aiaKH y npHMoro ii 


cpbi'B nOTOKa, KaK « y cxpejioBHAHoro KpuAbee 
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npHMoro KpbiJia (§ 113), TaK>K6 HaqHHaeTC5i Ha KOHue ot- 
cxaiomero KpbiJia, t. e. co CTOpoHbi, npoTHBonoJiOHCHoft 
cKOJibHceHHK). JXajiee cpbiB pacnipo'CTpaHtHeTCH no inanpaB- 
.XeHHK) K ,KOpH0BOH HaCTH KpblJia, HO paiHbllie, HeM OH 
pacnpocTpaiHHTCH na nefi, iB'oaHHKaeT cpbiiB noTOKa b ce- 
peAHHe Apyroro nojiynphijia h npn ^lajibHenmeM yBe.JiHHe- 
HHH yrjia axaKH 6bicxpo pacnpocxpaHHexcn na Bce Bbi.xBH- 
iiyxoe BnepeA noJiyKpbijio. 

JXo xex nop^noKa cpwB noxoKa pacnpocxpaHnexcH no 
oahoh nojioBHHe cxpejioBHAHoro Kpujia, npoHcxoAHx ycKo- 
peHHe BpameHHH caMOJiexa. SaxcM, no .pacnpocxpaneHHH 
cpbiBa Ha 0 ' 6 a noJiyKpbiJia, BpameHHe saMeA^HexcH (no- 
CKOJibKy pasHHua b noAHeMHbix cHJiax nojiyKpbijibeB yMenb- 
maexcH). HpH onpeAejieHHOM cooxHomeHHH HHxencHBHocxH 
cpbiBa Ha nojiyKpbiJibHX BpameHHe caMOJiexa Moncex bobcc 
npeKpaxHXbCH, a saxeM caMOJiex nepeHAex bo BpameHHe b 
npoxHBonojioHCHOM HanpaBJieHHH, x. e. b cxopony sbiABHHy- 
Toro BnepeA nojiyKpbiJia, no pacnpocxpaneHHH Hce cpbiBa 
no BceMy pasMaxy KpbiJia — bhobb bo Bpamenne b npe>K- 
HCM HanpaBJieHHH. 

OnHcaHHan Kapxnna pacnpocxpaneHHH cpbiBa noxoKa iia 
cxpeJiOBHAHOM KpbiJie saBHCHT ox yrjia axann, yrjia ckoab- 
H^eHHH, a xaKHce ox yrjia cxpeAOBHAHO.cxH KpbiAa. 

TaKHM odpasoM, HeycxofinnBbiH xapaxxep inxonopa ca- 
MOJiexa MhF-IS 6hc o 6 HHCHHexcH rJiaBHbiM o 6 pa 30 M yna- 
saHHbiMH oco 6 eHHOCxHMH cpbiaa nOXOKa Ha CXPCAOBHAHOM 
KpbiJie. 

BxppblM ’ (JiaKXOpOM, oSyCJIOBJIHBaiOmHM GBOeoSpaSHblH 
xapaKxep uiTonopa caMo^exai MhF-IS 6hc, HBAnexcn 6ojib- 
uiQH pasHoc Macc BAOJib ocM (})K)3eJiH}Ka (BCJieAcxBHe pas- 
MemeHHH ABHxaxejiH a xbocxoboh nacxn (})K>3ejiHHca) h mb- 
jibifl pasHoc Macc Bjiojxh pa’sMaxa (SAaroAapn Ma^OMy yA- 
AHHeHHK) KpbiJia). FtoSXQMy iBOSHHKaiOX 6oJIbIUHe HHepUH- 
OHHbie MOMCHXbi oxHOCHxejibHp HonepenHOH och, nanpaBAen- 
Hbie Ha Ka6pHpoBaHHe, x. e. doBAaiomne y caMOAexa cxpeM- 
AeHHe noAHHMaxb hoc bo bpcmh uixonopa. 

TpexHH (})aKxop, bahhioIuhh na xapaxxep luxonopa ca- 
MOAexa MhF‘15 6hc, — 3xo rHpocKonHnecKHH momckx poxo- 
pa ABHxaxeAH. BAHHHHe 3xoro MOMCHxa Ha pe>KHM mxono' 
pa cKa3biBaexcH ropasAo CHAbnee, neM BAHHHne^ xHpocKo- 
riHHeCKOrO MOMCHXa B03AyiUHOro BHHXa. OShHCHHCTCH 3X0 
XeM, HXO B XO BPCMH KBK BHHX ACABCX Ha HlXOnopC 400 — 
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800 o6/mhh, porop peaKiHBHoro ABHraieaH Aejiaex Ha uito- 
nope 6000 — tOiO o6/mhh. A laK kbk pen^HM luionopa ca- 
MOJieia MhF-IS 6hc BOoSme neycTOHHHBbiH, lOBJiHHHHe th- 
pocKonHHecKoro MOMenra npoHBJiHexcH ocoSeHHo aaMexHo, 

Bjihhhhcm XHpocKonHqecKoro MOMeHxa oOBHCHnexcH pas- 
.'iHHHe B npaBOM h jicbom mxonope. ZtBHxaxeJib BK-l HMe- 
ex vieBoe BpameHHe, noaxoMy npH npasoM mxonope caMo- 
Jiex cxpeMHxcH ooahhxb hoc h mxonop nojiywaexcn neycxofi- 
MHBbiM. Ha jieBOM mxonope caMo.iex cxpeMHxcH onycxnxb 
HOC H mxonop nojiynaexcn 6ojiee ycxoHHHBbiM. 

BbinojiHCHHe mxonopa. CKOpocxb cpbiBa b mxonop npn 
yOpaHHbix maccH h saKpbLiKax h paOoxe ABHraxe.in na Ma- 
JiOM rase oko.to 200 kmIhuc no npnOopy. Ho caMOJiex ne- 
oxoxHo bxoahx b mxonop. Ec^in .b ropHsoHxaJibHOM no.iexe 
Bbi6Hpaxb pynxy ynpaBjieHHH na ceOn ao yKaaaHHoft cko- 
pocxH, xo c npH-6jiH>KeHHeM K Hefl HanHHaexcH npe^ynpe- 
AHxeJibHan xpncKa; ecAH b axo BpeMH oxAaxb pynxy, xo ca- 
MOJiex onycKaex hoc h JiexKo Hadnpaex CKopocxb; npH bbh- 
THH >Ke pynKH na ceOn h Ha>KaxHH na JieByio ne^ajib (ao 
OTK asa) caMOAex cnanaAa HaKpennexcH na npaBoe Kpbuio, 
saxeM Ha JieBoe h nepexoAHX b AesbiH mxonop. HpH najKa- 
THH npaBOH neABAH nepexoAHx b HeycxoHHHBbiH npaabift 
mxonop. 

HoBeACHHe caMOAexa Ha mxonope chabho oxAHnaexcn 
ox noBeAeHHH bhhxobhx caMOAexoB na mxonope. Xapaxxep 
mxonopa Mennexcn b mnpoKHX npeAe^ax. 

JIcBbiH mxonop, kbk CKasano, ycxonnnBbiS; BpeMH bhx- 
Ka — 4 ccK., noxepH Bbicoxbi sa oahh bhxok (6e3 sbiBOAa) 
OKOAO 400 M. 

OpaBbiH HeycxofinHBbiH mxonop xapaKxepHsyexcH ne- 
paBHOMepHocxbK) BpameHHH H nepeMCHOH HanpaBAeHHH 
BpaiueHHH. B npaBOM mxonope npHMepHo nepes nexBepxb 
BHx^Ka caMonex npeKpamaex Bpamenne n nepexoAHx b Ae- 
BbiH mxonop. XlBHH^eHHe caMOAexa b xanoM mxonope na- 
noMHHaex naAcnne AHcxa. B moiMcht nepexoAa hoc caMo- 
Aexa noAHHMaexcH Bbime ropHsoHxa, naSAioAaexcH ApoKa- 
Hue caMOAexa. ZIah yAepjKanHH neAaAefl xpedyexcH sHanH- 
xcAbHoe ycHAHe. 

XapaKxep mxonopa chabho safincHx ox noAon^eHHH SAe- 
poHOB. Hpn oxKAOHeHHH Hx «npoxHB mxonopa» noAynaexcH 
ycxoHHHBbiM H AeBbiH H npaBbiH mxonop, oxKAOHeHHe «no 
mxonopy» ycHAHsaex HepaBHOMepHocxb BpameHHH KaK na 
npaBOM, xaK h na AeBOM mxonope. 
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BbiBOA caMoaexa h3 luionopa b o6mei\i o6bmHbiH. FIpii 
BbiBOAe py^a ynpaBJieHHH AOJiJKHa Sbixb o^^ana sneprHH- 
Ho H nojiHOCTbio OT ccSh. Ecjih oT^aTb TO^^bKO jio Heftxpajib- 
Horo nojiOKCHHH, caMOJiex ocxaHOBHx Bpamenne h xyx >Ke 
nepefi^ex b mxonop o6paxHoro nanpaBJieHHH. 

SjiepOHbi npH BbiBOAe cJieAyex Aepncaxb ciporo hch- 
xpaJibHO, AJiH 3Toro Ha npH6opHOH ;iocKe npoBCAena Bep- 
xHKaJibHan 6eJiaH nojioca. Flpn oxKJioneHHH ajiepoHOB na 
V4 xoAa pyHKH caMOJiex mojkox ne Bbifixn h 3 uixonopa. 

rioxepfl BbICOXbl Ha BblBOAG H3 IHXOTlOpa OX 1300 AO 
1700 M. 

§ 155. MAHEBPEHHblE CBOHCTBA CAMOJIETA MHr-15 6 hc 

ManeBpeHHOCXbio caMOviexa nasbiBaexcH ero 
cnoco6Hocxb coBepmaxb b onpeAeAeHHbifi npoMexcyxoK ape- 
MeHH xy HJiH HHyio sBOAiouHK), HpeAnHcaHHyK) caMOJiexy 
AaHHoro XHna xaKXHKO-xexHHHecKHMH xpe6oBaHH5iMH. Ma- 
HeBpeHHOCXb OUeHHBaeXCH BeAHHHHOft paAHyca KpHBHSHbl 
xpaeKxopHH, BpeMeneM BbinojiHeHHH Manenpa h cko- 
pOCXbK) — JIHHeflHOH H yrjioBofl. 

ManeBpeHHbie cbohcxbb caMoaexa CHJibHO ^saBHcnx ox 
BbICOXbl .nojiexa. C noA'beMOM Ha Bbicoxy KtaHeBpenHbie 
CBOHCxBa caMOAexa yxyAmaioxcH BCAeACXBHe yMenbuieHHH 
H36bixKa XHXH, yMeHbuieHHH AHanasoHa CKopoc^yeH h yMeHb- 
uieHHH aapoAHHaMHHecKOH neperpyaKH, Koiopyio acxhhk 
MOH cex noJiyHHXb npn BbinojiHeHHH Manespa. 

06 yMeHbuieHHH C BHCOXOfi HSdHXKa XHXH peaKXHBHOrO 
ABHxaxejiH H AuanaaoHa CKOpocxefl yjKe 6biJio cKaaano b 
npeAbiAymwx xjiaBax. Tenepb hbao CKasaxb o6 yMeHbuieHHH 
c Bbicoxofi MaKCHMajibHofl HeperpysKH. 

AapoAHHaMHuecKau neperpyaKa BoaHHKaex, HanoMHHM^, 
npH yBeJiHueHHH noA'beMHofl ghjih (no cpaBHeHHio c chjioh 
B eca caMOJiexa) ajih coanaHHu ueHxpocxpeMHxejibHoii ch- 
Jibi, Heo6xoAHMoS AJIH HCKpHBAeHHH xpaeKxopHH noJiexa. 
npH 6ojibmefi ueHxpocxpeMHxeAbHofl CHJie, a xeM caMbiM 
npH 6oAbuieH neperpysKe yAyuuiaioxcH xapaKxepHcxHKH 
ManeBpa— VMeHbmaioxcH paAHVc KpHBHSHbi xpaeKxopnH ii 
BpeMH BbinojiHeHHH Manespa. 

MaKCHMajibHan noAx^eMHaH cHJia (npn Cy m^kc ) npHMO 
nponopuHOHajibHa itaoxhocxh BosAyxa h, cjieAOBaxeAbHo, 
VMeHbuiaexcH c bucoxoh (npn oahoh h xoh >Ke CKopocxa 
no.iexa). HoaxoMy c bhcotoh yMeHbiuaexcH h MaKCHMa.ib- 
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Pile. 203. CpaBHHiejibHbie Bejinmnibi MiiHiiMajibHbix paAnycoB BHpajKeii 
iiiiHTOBbix caMOJieTOB 5 Ik-18, Hk-11 ii peaKTHBHoro caMOJieia Ha Bbicore 

3000 .If 

'lan neperpvsKa, KOTopan, KaK HaM HSBecTHo, noJiy^aeicH 
ipH Cj/MaKc. 3 to b oiXHHaKOBOH Mope CnpaBC^HBO KaK 
nojiera bkhtoblix caMOJiexoB, tbk h peaKTHBHbix. 

Ho npH r ^Jiere peaKXHBHbix caMOJiexoB c dojibiUHMH 
cKopocxHMH kaKCHMajibHan neperpysKa yMeHbiiiaexcH eme 
H noxoMy, qxo npn saKpHXH^ecKHX ^HCJiax M nojiexa c yse- 
.THHCHHeM MHCJia M K03(t)4)HUHeHx c y mbkc yMeHbuiaexcH 
(§ 132). H HOM Sojibuie Bbicoxa, xeM panbiue (npH Menb- 
mefl CKopocxH noJiexa) npoHcxo^Hx yMeHbiiieHHe ko34)4^h- 
UHenxa CyManc, nocKOJibKy c Bbicoxoft HHCJio M CKopee ao- 
cxHxaex doJibiUHx SHa^eHHH (BCJieAcxBHe yMenbiiieHHH cko- 
poeXH 3ByKa C Bbicoxoft). 

Hs-aa npeACJiOB npoMHocxH caMo.iexa h BbiHocjiHBOcxn 
jiex^iHKa fiojibiUHe neperpysKH neAonycxHMbi. no3XOMy jiJi^ 
peaKXHBHoro caMOjiexa napnAy c orpaHHqcHHHMH no cko- 
poexH H no nncjiy M rjiaBHbiM KOHcxpyKxopoM yexanaBAH- 
Baexen orpaHnneHne h no neperpysKe. 

ManeBpeHHbie CBoflcxBa caMOAexa b ropHsoHxaAbnoft 
nAocKoexH, X. e. xapaKxepncxuKH BHpa>Keft, chabho saBH- 
CHx ox CKopocxH noAoxa. C yBeAHnenneM CKopocxH noAexa 
paAHyc BHpa^a n b necKOAbKo Menbuiefl cxenenn BpeMB 
BHpa>Ka Bospacxaiox (§ 106). no3X0My ManeBpenHoexb cko- 
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pocTHoro peaKTHBHoro caMOJieia b ropHsoHiajibHOH njio- 
CKOCTH HeCKOJIbKO Xy^C, ^eM BHHTOBbIX CaMOJieiOB. ZtJIH 

cpaBHCHHB AaeM pnc. 203, vjxe noKasanbi MHHHMaJibHbie pa- 
AHycbi BHpajKefi na Bbicoie 3000 m BHHiOBbix caMOJieioB 
5Ik-18, 5Ik-11 h peaKTHBHoro caMOJiexa, noiicMHiaHHbie no 
npHOjiHx^eHHOH ^opMyjie, Koiopan 6bi;ia npHseAena b 
§ 106. 

CaMOjiex MhF-IS 6hc o6;ia;iaex xopouihmh ManeBpeH- 
HblMH CBOgcXBaMH B BepXHKa^HbHOfl nJlOCKOCXH H HaKJIOH- 
Hbix njiocKocxHX (npocxpancxBeHHoe MaHeBpnpoBaHHe). 
Bjiarojiapn SojibinoMy ;iHana30Hy CKopocxeS nojiyqaexcH 
Sojibman BCJiH^HHa >khboh chjih, Koxopan nosBOJinex o^eHb 
3(J)(J)eKXHBHo BbinoJiHHXb BOcxo^HiuHe BexBH (l)Hryp. HeMa- 
Jiyio pojib Hxpaex h BejiHrana neperpysKH. 


§ 156. nPOCTOH H CJIO>KHbin nHJIOTA>K 


B MexoziHqecKHX yKasaHHHX no nHjioxnpoBaHHio caMOJie- 
xa MhF-IS 6hc pasJiHnaexcH npocxofl h cjiojKHbifi hhjio- 
jam, K nepBOMy oxHecenbi BHpaxc, 6oeBOH pasBopox, rop- 
Ka, nHKHpoBaHHe h cnnpajib; ko BxopoMy — nepeBopoxbi, 
nepeBopoT na ropKe, 6onKH, nexjin h nojiynexjin Hecxepo- 
Ba, Kocan nexjiH h noBopox na ropne. OxMexHM xpaxKO 
ocoSeHHocxH HHJioxax^a no cpaBHenHio c bhexobbimh caMO- 
jiexaMH. 

BHpa^. O MHHHMajibHOM pajiHyce BHpa^Ka yMe 6bijio 
ynoMHHyxo b npeabiaymcM naparpa(})e. BbiHCHHM xenepb 
Bonpoc 0 MHHHMaJIbHOH ilOnyCXHMOH CKOpOCXH na BHpa>Ke. 

Hb nepBoii qacxH khhxh (§ 107) HSBecxHO, nxo noxpeS- 
Han jiJin BHpajKa CKopocxb paana CKopocxH, noxpeOnoH 
ropHSOHxajibHoro nojiexa npn xom x<e yrjie axaxH, yMHO- 
)KieHHOH H^KBaApaxHUH KopcHb H3 neperpysKH: Vbhp = 

= ^ropV" 3x0 cnpaBeAJiHBO h aah peaxxHBHbix caMO- 
jiexoB. Ha § 107 HSBecxHo eme, nxo MHHHMajibHan npaKXH- 
necKH AonycxHMan cKopocxb bhhxoboxo caMOJiexa na BHpa- 
>Ke BbipaxcaexcH 4)opMyjiofl: I/sk.bhp = I/sk V" n. Ho axa 
(jDopMyjia y>Ke He npHxoAHa aah peaKXHBHbix caMOJiexoB, 
nOCKOJIbKy AJIH HHX npaKXHneCKH MHHHMaJIbHOfi CKdpOCTbH) 
ropHBOHxajibHoro nojiexa HBjiHexcn ne SKOHOMHHecKan cko- 
pocxb, a HaMBbiroAHeHuian CKopocxb. CjieAOBaxejibHo, jXJi^ 
peaKXHBHbix caMOJiexoB npaKXHnecKH MHHHMaJibHan cko- 
pocxb Ha BHpa>Ke AOJDKHa Bupaxcaxhcn xbk: 


^HaHB. BHP “ ^HaHB. TOpl 
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Ha BHpa^e yrjioBoe spaiueHae peaKTUBHoro caMo^ieta 
Me;iJieHHee, ^eM bkhtobofo caMOJieia, hto oSiaHCHHeTCH 
6o;ibmHM pajiHycoM BHpa>Ka. Ha BHpaH^e caMOJieta 
MhF-IS 6hc npHxo/iHTCH npHKJia/ibiBaTb aobojibho SojibiuHe 
THHymHe ycHJiHH Ha pyqKy ynpaBJieHHH. Ho npH nepexnrHBa- 
HHH pyHKH noHBJiHeiCfl npejiynpe;iHTeJibHaH ipncKa, a npH 
na;ieHHH CKopociH ao 330 — 360 Kulnac caMOAei yBeJiHHH- 
Baer Kpen, onycKaer hoc h nepexoAHT b cnHpaAb. 

Ha BHpancax CKasbiBaeicH bahhhhc rnpocKonnHecKoro 
MOMCHia poTOpa peaKTHBHoro ABHraieAH. Opn npaBOM bh- 
paH<e caMOACT cipeMHiCH saAHpaib hoc, npH acbom — ony- 
CKaib HOC. 

ripH BbinOAHCHHH BHpaH^a Ha CKOPOCTHX, COOTSeTCTByiO- 
lUHX HHCAaM iW>0, 86-^0, 87, bboahtb caMOAex b BHpa>K hc- 
o6xOAHMO cxporo KOOPAHHHpOBaHHbIMH ABH>KeHHflMH pyH- 
KH H neABACH. B npOTHBHOM CAyMBC BCACACIBHe CKOAbHCC- 
HHH caMOAexa bosmoh^ho noHBACHHe oSpaxHOH peaKUHH no 
Kpeny na oxhaohchhc pyAH HanpaBACHHH. 


Bocbom pasBopoT. Ha MaAbix CKopocxnx EHnoAHCHHe 
6oeBoro pasBopoxa ne oxAHHaexcH ox BbinoAHCHHH ero na 
BHHXOBbIX HCXpe6HXeAHX. Ha SoAbUIHX CKOpOCXHX, COOXBCT- 
cTByiouxHx HHCABM A1 = 0,86-J-0,87 H 6oAee, MXoObi H36e- 
>Kaxb oSpaxHOH peaKUHH caMOAcxa no xpeny, peKOMen- 
AyeXCH BbinOAHHXb BBOA B paSBOpOX CACAyiOmHM o6pa30M: 
CHanaAa nAaiBHbLM abh- 
}K0HHeM pyHKiH ynpaBAC- 
HiH-51 ‘Ha ceOn nepeBecxH 
caM'OAeT Ha peKHM 

noAT^eMa c yxAOM 25 — 

30°, a KOXAa CKopocxb 
noA-exa HecKOAbKO yna- 

ACT H SyAGT COOTBeX- 
cxBOiBaxb HHCAy Af<^0,86, 
nAaBHbIMH H KOOpAHHH- 
pOBaHHblMH ABH>KeHHHMH 
pyHKiH H ncAaAH -Bfiecxn 
caMOAcx iB }KeAaeMbiH 
pasBopox. 

Ha P'HC. 204 npHBc- 
Aena sanncb oahoxo h 3 
OoeBbix pasBopoxoB pe- 
aKTHBHoro caMOAeia, no- 
K as biB a lom a h CKOp o cxb, 


H.m 


mo 


7000 


SOOO 



Phc. 


204. 

Ha 


SanHCb OoeBoro paaBopor^i 
peaKTHBHOM caMOAere 
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Phc. 205. Oca^Ka peaKXHBHoro caMOJiera 
npH BbiBOAe ero H3 nHKHpoBaHHH 


iBHicoTy H neperpysKy B npoueoce pasBopora, a TaK^Ke spe- 
MH pasBopoia. 

PopKa. FopKa BbinojiMHexcH na cKopociH, ne npeBbi- 
maiomefl MaKCHMaJibHyio CKopocxb ropHsoHxaJibHoro noJie- 
xa Ha AaHHOH Bbicoxe* Bboa o6biHHbifl. BbiBOii caMOJiexa h 3 
ropKH B ropH 30 HxajibHbiH nojiex, ecjiH yroji no^njeMa He 
fiojibuie 45®, MOHcex BbinojiHHXbcn no npHMoS h c paaBopo- 
xa. OpH yrjiax noA'beMa na ropKy 60— 80® — bhboa xojibko 
c pasBopoxa. CKopocxb na BHBOAe AOJi^na 6bixb He Menee 
400 kmIhuc, 

FopKH c yrjiOM noA'bCMa fiojibuie 45® na cKopocxnx bbo- 
Aa, coooxBexcxByiomHx HHCJiy M = 0,85 h 6oAbuie, oxho- 
CHXCH K CJ 10 )KHOMy HHAOXaJKy. 

riHKHpoBaHHe. ripH yHcSHbix noAexax bboa b nHKHpo- 
BaHHe BbinoAHHexcH, KaK npaBHAo, c pasBopoxa, xax Kax 
npH xaxoM cnocoOe Jierne n36eHcaxb oxpHuaxeAbHofi nepe- 
rpysKH H Sbicxporo napacxaHHH cKopocxH, neM npn bboac 
c npHMOH. 

Ha caMOAexe MhF-IS 6hc paspemaexcH nHKnpoBaxb c 
AIo6bIMH yrAaMH — AO 90® BKAIOHHXeJIbHO. Ho npH npOCXOM 
HHJioxaxce pexoMeHAyexcH nHKHpoBaxb c yrjiaMH He 6o- 
jiee 45®. 

BblBOA H3 nHKHpOBaHHH npOH3BOAHXCfl, KaK o6bITOO, 
njiaBHHM, HO SHeprHMHbiM ABH>KeHHeM pynKH ynpaBJiejiHH 
Ha ceSn. OpH pesKOM BbiBOAe caMOAex xepnex ycxoHra- 
Bocxb; npH3HaKH — pesKoe Apo>KaHHe h OpocKH c Kpujia 
Ha KpblAO. ripH 3XHX HBJieHHHX CJiejlY^T yMeHbUIHXb XHHy- 
mee ycHAHe na pyMxy. 

B KOHUe BbIBOAa H3 nHKHpoBaHHH, KOFAa yrOJI HaKAOHa 
caMOAexa k ropnsoHxy y>Ke 6ah30K k nyAio, xpaeKxopnn 
noAexa eme HeropnaoHxaAbHa (pnc. 205), x. e. caMOAex 
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HMeex ewe sHawnTejibHyro sepTHKajibHyio cKopocTb cHH>Ke- 
HHH. 3to HBJieHHe HasbiBaioT ocaflKofi caMOJiera 
npH HHKHpOBaHHH. V peaKTHBHbIX CaMOJieXOB, HMero- 
WHX SOJlblUyK) CKOpOCTb nHKHpOBaHHB, OCaflKa npH BbIBO:ie 
no;iyMaeTC5! sHanHiejibHOH h CKopocTb chhjkchhh npn ocaa- 
Ke MOKCT iiocTHrarb HecKOJibKHX flecHTKOB MerpoB B ce- 
KyHfly. 3 to c^ieayer yMHTbiBaxb b cjiyuae BbTHy>KjieHHoro 
iiHKHpoBaHHH fipH cpaBHHiejibHO He6o./ibiiiofl Bbicoxe. 

O npHMeHeHHH XOPMOBHUX WHXKOB npH nHKHpOBaHHH 

yjKe 6biJio CKaaaHo b § 143. 

CnHpajib. Cnapajib BbinoJiHHexcH na CKopocxH 450 — 
500 kmIhoc c KpenoM 45° npn pe>KHMe pa6oxbi flBHraxeJiB 
Ha Ma;ioM rase. C bucoxh 5000 m caMOJiex sa o/ihh bhxok 
xepnex 1200 m bhcoxu. 

npH BbinoJiHeHHH cnnpajiH c KpeHOM Sojibiue 45® na 
CKopocTHX, cooTBeTCTByiomHx HHCJiaM M ” 0,86-r0,87, no- 
BeneHHe caMOJiera HopMajibHoe. Ho cKopocTb 6bicTpo na- 
pacraei, noaioMy cjie^yex nOvibsoBarbCH topmoshbimh 
mHTKaMH. ripH BbinojineHHH cnHpajTH npH ^iHCJiax M 6oJib- 
me yKasaHHbix Heo6xoAHMo, Ha^HHan c BBOna b cnHpaJib 
H KOHMan BbIBOAOM, cxporo C 06 jIIOiiaXb KOOp/lHHaUHK) JIBH- 
JKeHHH pyJTHMH, XBK KaK B npOXHBHOM CJiy^ae HeH36e>KHO 
CKOJibJKeHHe caMOJiexa, ^xo Be^ex k noHBJieHHio oSpaxHofl 
peaKUHH no Kpeny. 

nepcBopoT. riepeBopox mojkcx BbinOc^nnxbCH na Bbico- 
xax ox 2000 ao 14 000 m, Cxopocxh BBojia b saBHCHMocxH 
ox Bbicoxbi H npHMeneHHH xopMOSHbix mnxKOB — ox 300 ao 
500 kmIhuc no npnSopy. FIoxepH Bbicoxbi KOJieSjiexcn ox 
1000 M no 3000 M (na fiojibmnx Bbicoxax). 

BbinojineHHe nepeBopoxa na fioJTbmnx Bbicoxax HMeex 
cjieziyiomHe ocoSennocxH: 1) Sbicxpoe napacxaHHe CKopo- 
cxH H CBHBaHHoe c 3XHM yBejiHHeHHe ycHjiHH Ha pynxe yn- 
paBJieHHH npH BbiBone caMOJiexa h 3 nHKHpoBaHHn; 2) ne- 
B03MO>KHOcxb co3naHHH 6ojibmHX nepexpysoK, nxo ycjio>K- 
HHeX BblBOZl H3 HHKHpOBaHHH H, KaK CJieACXBHC, 3) 60 Jlb- 
man noxepn Bbicoxbi. 

IlepeBopoT Ha ropKe. FlepeBopox Ha ropKe MOH^ex Bbi- 
nojiHHXbCH Ha Bbicoxax ox 2000 no 10 000 m. CKopocxb bbo- 
/la B ropKy saBHCHx ox bbicoxh h Mo>Kex KOJieSaxbCH ox 
600 KmIhUC no MaKCHMaJlbHOH CKOpOCXH rOpH30HXajIbHOro 
nojiexa, a yro;i noAx>eMa — ox 45 ao 80° Koraa CKopocxb 
Ha ropKe ynaaex ao 450 Kulnac, Haao naasHbiM aBH>KeHHeM 
pyjiefl caeaaxb nojiy6onKy, npaaeM CKopocxb b nojioHceHiin 
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BBepx KOJiecaMH ne flo^iHcna 6biTb Mcnee 350 kmIhoc. Ko- 
rfla HOC caMojieta noaoflfler k ropHsoHry, yMCHbiuHTb o6o- 
pOTU ao MHHHMaabHHX Ha aaHHOH BbICOTe H nepeBccTH ca- 
Moaei B nHKHpoBaHHc, a aaiCM BMBoaHib B ropHBOHiaab- 
HbiS noacT. 

Eohkh. Ha caMoaexe MhT-IS 6hc mohcho BbinoaHHTb 
ropHBOHxaabHbie, BocxoaHipHe h HHcxoaHuiHe 6 ohkh, npa- 
HCM paapeuiaioxcH xoabKo ynpaBaacMue — na CKopocxH ox 
450 ao 800 kmIhuc, ho fies npeBbiiueHHH CKOpocxH, cooxsex- 
cxByiomefi qncay M = 0,82 na aannoH Bucoxe. 

Bocxoanmne Oohkh BfainoaHaroxca, kbk npasHao, samea- 
acHHue H Ha noBbiuieHHofi CKopocxH c yraoM noaijeMa ao 
70°. 

riexaji HecxepOBa. OexaH Hecxepoaa Moryx BwnoaHHXb- 
CH Ha BMcoxax ox 2000 ao 10 000 m co CKopocxsio BBoaa 
Ha nexaio ox 600 kmIhuc ao MaKCHMaabHofl CKopocxH ro- 
pHSOHxaabHoro noaexa. 



Pile. 206. 3anHCb nerjiH HecrepoBa 
Ha peaKTHBHOM caMoaexe 

Ha pHC. 206 npHBeaena saniicb oanofi hs nexeab He- 
cxepoBa, BbinoaHCHHoft Ha peaKXHBHOM caMoaexe. PpacjjHK 
noKasbiBaex HSMeHCHHC CKopocxH no npH6opy, bucoxu no- 
aexa, neperpysKH h BpeMenn BunoanenHa nexan. 

noaynexaa HeexepoBa. HpH BbinoaHeHHH noaynexaH 
HeexepoBa c bhcoxu 5000 m na cKopocxH BBoaa 650 kmIhuc 
caMoaex Ha^Hpaex 2000 m. B Bepxnefl aaexH noaynexan 
CKOpocxb OKoao 350 kmIhoc. 
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Kocan nerjin. Ecjih nepe/i bbohom b neiJiio HeciepoBa 
cosnaTb KpeH 10 — 15"^ h, BbinoJiHHH neijiio, cox^panHib 3tot 
KpeH, TO caMOJier onHiiiei nerjiio b HaKJiOHHofi nJiocKOCiH. 

TaKyio 4^Hrypy HasbiBaioT kocoh nerjiefi. OpH BbinoJi- 
HeHHH ee ot JieiHHKa TpeCyeiCH noBbiiueHHoe BHHMaHHe k 
A eHCTBHK) pyjieH h k coxpaHeHHK) yciaHOBJieHHoro 
Kpena. 

nOBOpOT Ha rOpKC. BbinOJTHHeTCH, KaK ofibl^HO. ripH 
BbIBOZie H3 nHKHpOBaHHH C.TejXyeT HMeTb B BHAy BCe CKa 
saHHoe Bbiuie no axoMy noBOAy. 

HiaK, HeKOTopbie h 3 ynoMHnyxbix saecb (})Hryp cBH3aHbi 
c nnKHpOBanneM caMO^iexa. FlHKHpoBaHHe npHMeHHexcH h 
B BHAe caMOCTOHxejTbHOH (})Hrypbi. no3TOMy, aaKannHBaH 
3Ty TAasy, neoSxoAHMo ofipaxHib BHHMaHHe mojioaoto 
jieiHHKa eme na oaho Ba>KHoe HBAenne, Koxopoe HHorAa 
Ha6AK)AaeTCH npn BbiBOAe caMOAera MhF-IS 6hc hs hhkh- 
pOBaHHH. 

OpH BbiBOAe caMOAexa h 3 nHKHpoBaHHn poAb uenipo- 
CXpeMHXeAbHOH CHAbI, KaK H3BeCTHO, HTpaCT nOA^beMHaH CH' 

Aa, TOHHee — nafibiroK noA'beMHofi chabi hba CHAoft Beca 
HAH ee cociaBAHiomeH (cm. pHc. 165). Sxa CHAa hckphb* 

AHex xpaeKxopHK) noAexa b BepxHKaAbHOH nAOCKOCXH h tcm 
C aMbIM BbIBOAHT CaMOACT H3 HHKHpOBaHHH B HOpMaAbHblH 
noAex. Ecah >Ke Ha nnKHpoBaHHH caMOAex HMeex xoth 6bi 
HeSoAbiuoe Bpamenne BOKpyr npoAOAbHOH och, xo ueHxpo- 
cxpeMHxeAbHaH CHAa aokhx y>Ke ne b BepxHKaAbHOH hao- 
CKOCXH, a B HeKOXOpOH HaKAOHHOH K ropHSOHXy nAOCKOCXH, 
sacxaBAHH caMOAex ACAaxb onenb Kpyxyio cnnpaAb, h, cac- 
AOBaxeAbHO, MaAo cnoco6cTByeT BbixoAy caMOAexa H3 hh- 
KHpoBaHHH. noaxoMy npH HaAHHHH Aa>Ke HesHaHHxeAbHoro 
BpameHHH BOKpyr npOAOAbHOH och CBMOACT BBIXOAHT H3 
nHKHpoBaHHH c sanaBAbiBaHHCM H M0>Kex Aa}Ke ne BbiHxn 
H3 nHKHpoBaHHH. 

OxcK)Aa cACAycT, HTO npH BbiBOAe caMOAexa MhE-IS 6hc 
H 3 HHKHpOBaHHH Heo6xOAHMO XlUaxCAbHO CACAHTb 33 
xeM, Hxofibi He 6biA0 hh MaAefimero BpameHHH caMOAexa 
BOKpyr npoAOAbHOH och. 

B aaKAioneHHe aaMexHM, nxo HeAbSH CHHxaxb AexHHKa 
OCBOHBUIHM CaMOACT MhE-IS 6hC, CCAH OH He OBAaAeeX 
xeOpHCH H XeXHHKOH HH AOXHpOBaHHH CaMOACTa Ha 60AbUIHX 
CKOPOCXHX — KaK Ha nHKHpoBaHHH, XaK H B ropH30HXaAb- 
HOM noAexe. 
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